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ABSTRACT

Simul ation used for tactical Arny training is well
understood. The proposed nerging of C41 and sinul ation
systens for planning is not as clearly defined. Solving the
problemrequires a theoretical nodel based on doctrine.
Arny doctrine defines the current MDMP process and products.
Therefore, it may serve as the basis for criteria to define
sinmul ati on support in the MDMP. But doctrine is not easily
converted into object-oriented requirenents for coding.
Furthernore, sinulation’s inherent flexibility,
interoperability, entity behaviors, recording, and decision
support capabilities require additions to the doctri ne.
This research attenpts to answer the question, “What are the
functional criteria necessary for a war-gamng sinmulation to
support the MDWVP during tactical operations?” It proposes a
criteria franework for simulation support of the MDWP. The
framework is derived fromdoctrine and previous studies.
Subj ect matter experts give feedback on the franmework
t hrough a survey. The resulting product nmay be used to
define the requirenents for a tactical planning sinulation

to support the current NDVP.
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CHAPTER 1: THE MDMWP, SI MJLATI ON, AND WAR- GAM NG

1.1 The MIlitary Decision-Mking Process

US Arny staffs rely on the MIlitary Decision-Mking
Process (MDWP) to plan operations. Field Manual (FM 101-
51, Staff Organization and Operations, defines the MDWP as
a, “Tool that assists the commander and staff in devel oping
estimates and a plan” (FM 101-5, 1997, 5-1). Service
school s instruct all Arny officers on use of the NDWP.

Unit headquarters use the MDMP to plan operations that
synchroni ze friendly forces and effects at the decisive
point to acconplish the m ssion. Organizational staffs
follow the process to estimate the situation, devel op and
anal yze courses of action (COA), and di ssem nate
information as an Qperations Order (OPORD). The MDWP is
currently being revised for use in a digital command and
control environnent.

In a conbat environnent, every tactical plan nust be
bal anced agai nst the available mlitary intelligence used
to devel op and choose the planned COA. The staff and

commander nust devi se the best plan for the proposed eneny

1 FM 101-5 has been renamed FM 5-0.



Situational Tenplate (SITTEMP) and contingencies for
anything the eneny is capable of doing. If little is known
about the eneny, the devel oped plan nust be wei ghed agai nst
possi ble differences in the opposing force's conposition,

di sposition, and strength. 1In this case, the commander

mai ntains flexibility through contingency planning and

deci sion analysis. Contingency planning requires a
significant amount of tine during the process.

The MDWVP is conposed of seven steps. These steps
are: (1) Receive the mission, (2) Mssion Analysis, (3) COA
Devel opnent, (4) COA Analysis, (5) COA Conparison, (6) COA
Approval , and (7) Orders Production (FM 101-5, 1997, 5-2).
FM 101-5 does not specify a tine standard for an
organi zational staff to conplete the MDMP. However, the
manual does give considerations for planning in a tinmne-
constrai ned environnent. Furthernore, the Center for Arny
Lessons Learned (CALL) published guidelines for available

time allocation in various planning situations (See

Appendi x B).



Military Decision-Making Process

Receipt of Mission | * An adaptation of the Army’s analytical

(Initial Assessment) approach to problem solving.
» A doctrinal approach to decision making
| Mission Analysis | that hel ps the commander and his staff
examine a battlefield situation and reach
| COADevelopment | |ogical decisions.
COA Analysis . MDMPlsadetal!ed, deliberate, sequential
and time-consuming process used when
(War-game) A o
adequate planning time and sufficient staff
| coA Comparison | Support areavailable to thoroughly
examine numerous friendly and enemy
| COA Approval | courses of action.

* MDMP isthe foundation on which
|_Orders Production | planning in atime-constrained environment

isbased. FM 101-5, MAY 97, p. 5-3

Figure 1.1, The NMDWP

1.2 War-Ganmi ng and Vi sual i zati on

The staff devel ops COAs based on standards descri bed
in FM 101-5. To evaluate the potential effectiveness of
t he devel oped COAs, organi zational staffs use course of
action analysis, also known as war-gamng. FM 101-5
defines war-gam ng as, “A disciplined process, with rules
and steps, that attenpts to visualize the flow of a battle
[and] relies heavily on a doctrinal foundation, tactical

j udgnment, and experience” (FM 101-5, 1997, 5-16). Based on



the enmpirical evidence of successful tactical operations in
recent history, the current U S Arny nethod of war-gam ng
is excell ent for synchronizing operations®>. War-gaming is a
powerful tool for exam ning the rel ationships between
conpl ex and dynam ¢ opposing forces in a short anmount of
time. War-ganming facilitates a holistic approach to

nmodel ing the effects of M ssion, Eneny, Terrain, Troops,
Time, and Cvilian (METT-TC) factors in the operation. The
use of an action-reaction-counteraction paradigm allows the
staff to predict potential contingencies, their outcones,
and decisions. According to FM 101-5, war-gam ng al so
allows the staff to mnimze casualties, maximn ze comnbat
power, maintain the initiative, determ ne the nost flexible
course of action, and have as near identical vision of the
battl e as possible (FM 101-5, 1997, 5-16).

Common picture, or visualization, ensures sol diers,
commanders, and staffs understand the plan and their role
init. “Battlefield visualization [is] a critical
conponent of battle conmand... Soldiers will be enpowered

for i ndependent action because of enhanced situational

2 As defined in FM 101-5 and taught in U.S. Arny Service School s.



awar eness, digital control, and a comon vi ew of what needs
to be done” (TRADOC PAM 525-70, 1995, 2). In his 1996
nmonogr aph, MAJ John E. Frane succinctly described the
critical link between war-gam ng and visualization. Frane
said, “If commanders and staffs are to integrate or
synchroni ze the detail ed decisions and activities of the
conplex battlefield then they nust have the sane inmge of
battle. This imge nmust be constructed during war-gam ng”
(Frame, 1996, 38). Frane al so suggests that war-gamng is
conposed of nental and physical conponents—both devel oped
t hroughout the MDMP and shared as a nmental nodel (Frane,
1996, 3).

Battl e Command Battle Lab (BCBL) panphlet 2.1
descri bes visualization as, “The act of formng a nental
picture of the current and future state, based on a higher
commander’s intent, available information, and intuition”
(Franme, 1996, 11). ldeally, all soldiers assigned to a
unit have a clear picture of their part in the operation
and how it supports the mssion and main effort. This
supporting, integral concept of the mlitary planning

process is extrenely inportant to synchronizing operations.



Under st andi ng and communi cating this visualization of the
ti me-space rel ati onshi ps and subordi nate tasks of an
operation are the essential intended functions of the NDVP.
These functions are established through war-ganm ng.
Successful achi evenent of a conmon picture of visualization
t hrough COA anal ysis, plan dissem nation, and rehearsals is

critical to m ssion acconplishnent.

1.3 Problens | nherent in War-gam ng Today

The current method of inplenenting war-gam ng does not
aid in the primary function of the MDVWP — understandi ng and

comuni cation of the tactical plan (Frane, 1996, 40).

1. 3.1 Understanding the Visualization
War - gam ng i npl enentati on m stakes usual |y occur when
the staff is under time pressure. CALL identified problens
with the current COA anal ysis execution at the Conbat
Training Centers (CIC) (CALL, “CTC Publications List,”

Avai l able at: http://call.arny.ml). These problens

usually deal with training staffs to war-gane correctly and

cohesively. Oher |essons |earned point to faulty NDWP



execution procedures and instructions as outlined in FM
101- 5.

At the tactical |evel of maneuver warfare, planning
time is typically short. Lack of tinme and the situation
usual ly conflict with the tactical comrander’s goal of
achi eving the best plan before beginning the mssion. The
MDMP requires that the Intelligence Oficer (S2) create two
eneny Situational Tenplates (SITTEMPs)-the opposing force’'s
nost |ikely and nost dangerous courses of action. FM 101-5
specifies that the Operations Oficer (S3) devel op nore
t han one COA to anal yze.

Since doctrine requires that each COA nust be
(hastily) war-ganed agai nst each SITTEMP, the tinme burden
may restrict staffs to inconplete planning. Staffs often
overcone tinme constraints by not properly war-gam ng each
COA agai nst each SITTEMP. CTC |l essons |earned detail the
problens infantry and arnor battalion and brigade staffs
usual |y encounter during war-gam ng. CALL bulletins
attribute high casualty rates directly to these probl ens.
Staffs sinply do not have sufficient tinme to war-gane for

all likely contingencies. Thus, tine constraints detract



froma full understanding of possible contingency
operations. Furthernore, organizations cannot fully
visualize the battlefield wi thout anal yzing the nost |ikely

conti ngenci es.

1. 3.2 Conmmuni cating the Visualization

Wi | e commanders seek (and often inplenent) the nost
flexible plan, the current nmethod of COA anal ysis does not
allow flexibility in changing or conmunicating it. \Wen
COA analysis is conplete, the paper products (decision
support tenplate, synchronization matrix, fire support
overlay, etc.) are all that remain. Subordinate conmanders
typically see these paper products and a travel ogue summary
of the schenme of nmaneuver during the OPORD briefing.
Thr ough careful study, communication, and rehearsals,
commander s achi eve conmon vi sualization before the plan is
executed. Participants have the end products of the
physi cal COA analysis to refer to.

When the plan is changed due to updated intelligence
or other METT-TC factors, this conmmon visualization is

degraded. Furthernore, if changes to the situation occur,



there is no easy way to conduct a conplete staff analysis
and adjust the COA. In a tactical setting, the comuander
or staff nmust nentally war-gane changes and adjust the plan
accordingly. He nust then communicate it as well as

possi ble with his subordinates through a supporting
Command, Control, Conputers, Comrunications, and

Intelligence (C41) system

1.4 Simulation for Tactical Planning

Typical ly, constructive sinmulation in the Arny is used
for training at the tactical level. For training
exerci ses, battalion and brigade commanders and their
staffs execute the MDMP and then inplenent sel ected COAs on
a simulation such as JANUS. This is an effective way to
train staffs. It is also valuable for denonstrating
concepts to students. Unfortunately, it has not been
denonstrated as a neans of inplenenting war-gamng in
tactical operations while using existing C41 systens.
Strategi c and operational |evel staffs sonetines have the
ability to use sinulation for m ssion planning. The |onger

di stances and pl anning tinelines of higher-|evel mssions



all ow nore detail ed COA anal ysis using simnulations.
Tactical planners currently do not have this ability.

The Arny’s currently proposed constructive sinulation
for tactical training, OneSAF, addresses the need for a COA
anal ysis tool to support the MDWVP during tactical
operations. Unfortunately, the OneSAF (Operati onal
Requi rements Docunent (ORD) does not specify many of the
requirenents a COA sinulation will need (OneSAF ORD, 2000,
2-3). OneSAF is designed to sinulate brigade and bel ow
operations for stand-al one use or aggregated into higher-
| evel sinulations. Since OneSAF is neant to support other
simul ati on and C4l systens, interoperability issues
i ncluding H gh Level Architecture (HLA) conpliance have
been carefully thought out. However, the OneSAF ORD nakes
no nmention of supporting the C41 system FBCB2—where a
si mul ati on supporting war-ganm ng need exi sts (FBCB2 UFD,
1999, 2). Force XXI Battle Comand Brigade and Bel ow
(FBCB2) is the revolutionary C4l systemfor brigade and

bel ow uni ts.

10



1.5 Existing Potential NMDMP COA Anal ysis Sinmul ati ons

Several current projects seek to enable COA anal ysis
for the MDMP. O her projects try to inprove constructive
simulation in the Arny. Force XXl initiatives are
currently dedicating significant resources to achieving
i nformati on dom nance on the nodern battlefield. OneSAF

and FBCB2 seek to join simulation and C4l, respectively.

1.5.1 OneSAF

OneSAF i nproves on existing tactical-1evel
constructive sinmulation (MdSAF, JANUS). Therefore, its
functional requirenents are mature and wel |l known through
years of experience. However, OneSAF was designed to be a
trai ning device to nodel brigade and bel ow units ( OneSAF
ORD, 2000, 2). If it can be adjusted to provide COA
anal ysis in support of FBCB2 is a question of mneeting
operational and doctrinal criteria. Wile the FBCB2 ORD
requi res qui ck execution and setup tinme for a sinulation to

support the MDMP, these criteria are not a priority for

11



OneSAF. neSAF is al so not designed to support FBCB23.
Furthernore, the OneSAF ORD reveal s that OneSAF will not be
able to nodel MIlitary Operations on Uban Terrain (MOUT)
realistically due to its |lack of consideration for planning
considerations given in FM 90-10-1, An Infantryman’s Qui de

to Conmbat in Built-Up Areas.

1.5.2 FBCB2

FBCB2 is designed to increase situational awareness,
reporting, and bookkeeping on the battlefield (HQDA FBCB2
UFD, 1999, 2). FBCB2 incorporates an extensive User
Functional Description (UFD). The UFD is requirenents-
based and thoroughly covers the spectrumof mlitary
operations. It is centered on the 20 maneuver battlefield
functions. For exanple, battlefield function # 6 addresses
the “Planni ng of Conmbat QOperations.” The FBCB2 UFD
addresses functionality issues specifically involving the
GUl, interoperability, and data storage / transfer. It

does not consider entity behavioral nodeling, scenario run-

3 OneSAF ORD does not require a mninmumsetup time and does not require
support for FBCB2.

12



time, and other operational and functional criteria of a
si nmul ati on supporting the MODVWP (FBCB2 UFD, 1999, 82).

Arny | eaders recogni ze the power of simulation for
war-gam ng. COL K. Steven Collier, director of the Arny
Model i ng and Simulation Ofice (AMSO recently reconmmended,
“Aut onat ed deci si on- maki ng systens to assi st commanders and
their staffs during the planning, preparation, and
execution phases of conbat operations” (Collier, 1998, 5).
COL Collier also states that such tools would not replace
t he conmander but nake his information processing abilities
much better. COL Collier asserts that such a tool would be
too slow if designed to produce the optimal sol ution
(Collier, 1998, 6).

The currently inplied merging of technol ogy and
doctrine for COA anal ysis during operations may require
that the MDWP be updated al so. The repeatability and
versatility of sinulation may greatly enhance contingency
anal ysis and decision analysis in tactical planning. FM
101-5 is currently being updated for digital execution of
the MDMP (Dom trovich, 2000). 41 efforts such as FBCB2

focus on situational awareness, |ogistical bookkeeping, and

13



fires synchronization (FBCB2 UFD, 1999, 2). Wile the
FBCB2 UFD addresses the need for a COA devel opnent and
analysis tool, it sinply sunmari zes FM 101-5 and does not
address functional or doctrinal requirenents of the system

beyond the Graphic User Interface (GU).

1.6 Developing a Tactical War-gam ng Sinulation Tool

Doctrine dictates how units fight. It is the basis
for all operations. Arny staff officers are not typically
nodel experts in the sinulations they use for training.

Li kewi se, war-gamng is not a precise scientific analysis
of opposing forces. Jim Dunnigan el oquently defined the

di fferences between sinulation, war-gam ng, and nodeling in
hi s book, The Warganes Handbook.

The three terns are commonly (and incorrectly)

used interchangeably, but each term neans quite

something different to the mlitary warganer

Warganmes are wusually sinpler than nodels and

sinmul ations because, as the nanmes inply, a
warganme is sonmething of a conpetitive gane that

is played while a nmdel is a nore detailed
representation of a specific mlitary event. A
nodel duplicates a function in great detail and
exacti t ude. A simulation is a nodel, or

collection of nobdels, that can be nore easily
mani pul ated to test "what if" questions.

14



A simulation is a nodel that can nove in nany
different directions. A wargane is a playable
sinulation.”*

Because war - gam ng enconpasses conpl ex nodel s and
interactions, user requirenents and doctrine nust be
engi neered into themprior to developnent. Therefore,
functional and doctrinal criteria formthe basis of an
adequate sinmulation of the mlitary environnment.

Proposed sinul ati on applicati ons addressing the need
for a COA analysis sinulation attenpt to neet the needs of
the tactical user in an operational environnent. JMACE
(Joint Mlitary Art of Command Environnment) is a National
Simul ati on Center (NSC) simulation product designed for
war - gam ng and col | aborative planning. This systemw || be
used to eval uate concepts for inclusion in currently
devel opi ng and proposed C41 projects.

Dunni gan states that the first step in war-gane
devel opnent is to know what the user wants (Dunnigan, 1992,

1117). This is known as determ ning the functiona

requirements in systenms analysis. 1In considering the user

4 From The Warganes Handbook (Wargames at War chapter) paragraph 6, by
James F. Dunni gan, Available at

http://nmenbers. aol . conlj fdunni gan/ private/index. ht m Copyri ght 1997 by
James F. Dunnigan. Reprinted with Perm ssion.

15



first it is necessary to define the functional criteria the
system nust neet to support him These criteria may be
extracted fromexisting requirenents docunents but nust be
qualified with specific Measures O Effectiveness (MXE)
Doctrine, experience, and proven heuristics determne the
MOE. Functional criteria and their MOE can then be used to
establish the object nethods in the design of a sinulation
to support COA anal ysis.

The functional user and doctrinal criteria wll
determ ne the successful inplenentation of a simulation in
support of war-gam ng. Unfortunately, these criteria have
never been adequately determ ned. The object diagrans for
projects such as JMACE may give insight on functionality
but do not offer a conplete solution. Hence, the question,
“What are the functional criteria necessary for a war-
gam ng simulation to support the MDMWP during tactica

operati ons?”
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CHAPTER 2: DEFI NI NG THE FRAMEWORK

2.1 System Devel opnent

The current Army acquisition process is based on
performance specifications. Arnmy Regulation (AR) 70-1,
Arny Acquisition Policy, considers cost, end requirenents,
reliability, and reusability as the major factors in
contract approval. Furthernore, the Arny acquisition
system attenpts to | everage existing civilian applications
and technol ogi es for new equi pnment as opposed to creating
(and paying for) new devel opnents. AR 70-1 requires
program managers to, “Be custoner focused and provide the
user with the best, nobst cost-effective system or
capability” (AR 70-1, 1998, 3). Unfortunately, the
doctrinal inmpacts of new equi prent nmay not be consi dered
for many years after conplete fielding of the itens. For
exanple, the Arny has fielded AN PAQ 4 | aser ai m ng devices
and Night Vision Goggles to units since 1995 but has not
devel oped a standard for night qualification with thent.

This inconsistent nmethod of ensuring new equi pnent is

doctrinally integrated into the Arny necessitates a

5 FM 23-9 npst recent version is 03 JUL 89
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detail ed, fundanental approach to requirenments anal ysis.
Therefore, this research is conpelled to propose a

met hodol ogy for deconposing COA anal ysis doctrine during
the MDWP into functional criteria. The functional criteria
can then serve as the basis for an object-oriented

anal ysis. This methodol ogy necessitates updating (or at

| east exam ning) the MDMP COA anal ysis doctrine
concurrently with system devel opnent. Concurrent

devel opnent is the key approach for getting operational
equi pnent correctly fielded in the Arnmy. A standardi zed
approach ensures the ideas used to devel op the system
conply with traditional practices and historically
successful techniques. Doctrinal analysis should be
considered as the basis of all requirenments for operational
Arny systens. The issue is not sinply, “How can we best

| everage a new t echnol ogy?”

2.2 Existing and Previ ous Approaches

Several Departnent of Defense (DOD) sinulation
agenci es have experinented with COA anal ysis sinulations.

Bohman (1999) as well as Barone and Roberts (1998) found
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that no currently existing simulations are capabl e of
supporting COA anal ysis.

One limtation is in terrain representation.
Addressing that limtation in part, the National |nmagery
and Mappi ng Agency (NI MA) devel oped a terrain database
easily adaptable to many different formats. “VMap-2a [or
Vector Map Level 2] is intended for use by tactica
pl anners and generally fills the role of geographic
i nformation found on paper maps at scal es of 1:50,000 and
1: 100, 000" (“NIMA, Avail able at:

http://164.214.2.54/ nel /vhap2inf.html ). Wiile VMAP-2a has

sone limtations, it may be adaptable and fl exi ble enough
for simulation.

Anot her possible solution to the terrain problem may
arise fromcomrercial conputer war-gam ng. Talonsoft’s The
Operational Art of War Volunme I1: Mddern Battles has a
scenario editor built into the game. This scenario editor
allows users to build terrain from“tenplates” which unit
entities recognize and react to as they fight the battle.
Per haps these ideas can be | everaged for use in the

mlitary simulation environnent.
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The Def ense Advanced Research Projects Agency (DARPA)
is currently devel opi ng the Command Post of the Future
(CPOF) project. Through the CPOF, DARPA seeks to devel op
t he concepts necessary to integrate C4l into the
battlefield. Wiile CPOF is ained at brigade through corps
units, programfindings may apply to tactical planning.
The CPOF anal ysis net hodol ogy is typical of a prototype
approach to devel oping a COA anal ysis tool.

Prairie Warrior, 1998 (PW98) used a focus group of
the division staff fromthe 4" Infantry Division (ID) to
test Command, Control, Conmmunications, Conputers,
Surveil | ance, and Reconnai ssance (C41 SR) concepts with
Command and Ceneral Staff College (CGSC) students. The
exerci se focused on Situational Awareness (SA). However,
pl anning and functionality concerns were part of the
| essons | earned. Although PW98 was a corps |evel
exercise, it captured ideas that nmay be applied to a
tactical systemand offers insight into functionality
concerns. Many of the |essons |earned focused on exercise
conduct and control and col | aborative planni ng techni ques.

The participants al so recommended several functiona
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criteria including attention-focusing devices for planning
routes. The 4'" ID staff was concerned that they |lost the
“feel” of the terrain because planning was digitized. They
al so stated a need for resource allocation and tracking
tools — particularly in the intelligence area.

Furthernore, the participants expressed the need for an

el ectronic sand table with photo-realistic terrain mapping
to provide a 3d “stealth” view of the battle for terrain
anal ysis and better visualization (DARPA, Avail able

at:http://ww coded4. spawar . navy. nm |/ cpof/pwfg. htnl).

Vi sicomused the Marine Air-Gound Task Force Tacti cal
Warfare Simulator (MIW5) to conduct a prototype COA
analysis simulation in the form of a proof-of-concept
experinment. Using the MIW5, Garrabrants and Blais (1999)
found that sinulation used for COA analysis required rapid
scenari o design and execution, aggregation of entities, and
MOE to evaluate the course of action. This study
recomended using a sinulation for mssion anal ysis,
briefings, COA anal ysis and conparison, m ssion rehearsal
and post-operational analysis (Blais and Garrabrants, 1999,

850- 853) .
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M TRE and CECOM made SinlLink to test COA devel opnent
and anal ysis. Barone and Roberts (1998) found sinulation
supporting the COA anal ysis phase of the MDVP requires
faster than real-time processing capabilities. They also
di scovered that mlitary planners typically devel op and
anal yze the COA at the sane tinme. This led themto
summarize that flexibility is the key requirenent for a
sinmul ati on supporting the MDMP. Barone and Roberts
proposed that no current sinulation was capable of handling
such a problemat that time. The nost difficult problem
t hey perceived was the failure of sinulations to replay and
edit scenarios quickly and easily. Barone and Roberts
suggested that sinulation could be used for plan validation
after the manual war gane was conplete. They al so
t heorized that a COA analysis sinulation could be used as a
real -tinme plan nonitoring execution tool (Barone and
Roberts, Avail able at:

http://siso.sc.ist.ucf.edu/siw 98fall/ViewPaper 98F. ht m

7).
DARPA' s Course of Action Analysis (COAA) program was

anot her prototype system The U S. Arny Sinulation,
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Trai ning, and Instrunentation Command (STRI COM devel oped
COAA to test the operational / tactical concepts of a war-
gamng sinmulation. COAA is a constraint-based, object-
oriented simulation. The programfocused on a war-gani ng
tool that provided for (1) hasty or deliberate, division-
| evel planning, (2) increased MDVWP execution speed, (3)
resilient, sinple planning, (4) a map-centric paradigm (5)
a coll aborative analysis environnent, (6) risk and
sensitivity analysis of the COA, and (7) conventional war-
gam ng anal ysis using the action-reaction-counteraction
process of [FM 5-0] (SAIC, 1999, 42-43). Its rapidly
prot ot yped devel opnent was limted in scope to a proof-of-
concept display. Therefore, it suffered fromthe |ack of
ability to easily vary the terrain for different
operations. COAA provided functional |essons |earned
concentrating mainly on the graphic user interface (GUJ).
Sonme of these results recogni ze concepts that are critica
to war-gam ng on a conputer

COAA exam ned the trade-off between sinulation run
time and speed of war-gaming. It sacrificed valid conbat

nodel i ng algorithns for run-time speed. This is an
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i nportant consideration that nust be carefully designed
into any COA analysis sinulation. COAA also confirned
Sinmlink’s finding that COA devel opnent and anal ysis are
done sinultaneously®. O her nethods to quantify sinmulation
functionality requirenents are “comon sense” based. They
often attenpt to define a concept or illustrate a point.
Each of these efforts’ requirenents for sinulation in
support of mlitary planning show a conmon ground for
advanced concept design.

For exanpl e, Bohman (1999) proposed a war-gam ng
simul ation predicated on the functional criteria that it
(1) can be run in one to three hours, (2) is easy to use,
(3) is PCbased, (4) requires no specially trained support
staff, and (5) can quickly and easily inplenment new terrain
dat abases (Bohman, 1999, 23).

Sur du, Hai nes, and Pooch (1999) suggested that an
“operationally focused sinmulation” (Surdu, Haines, and
Pooch, 1999, 1-2) nust be (1) PC based, (2) executable on
| ow- cost systenms and open-source, (3) capable of real and

above real -tinme execution, (4) able to answer queries from

6 COAA did not have a COA devel opnent tool
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external agents, (5) network capable, and (6) capable of
aggregating entities. Their OPSIM project denonstrated
i nportant capabilities necessary for C41 devel opnents.
However, the scope of the project did not include
behavi oral nodeling, which is necessary for a COA anal ysi s
si mul ati on.

These concepts present interesting and valid concerns
but do not del ve deeply enough into critical functional and

doctrinal criteria of a COA analysis sinulation tool

2.3 Leveraging Sinulation to | nprove the NDWP

The previous approaches show that FMs and MIPs do not
provide all necessary nmeasures for a sinmulation to support
the MDWMP. Renenbering the nmain research prem se that the
significant benefit MDWP simnulation support is for
i ncreased vi sualization through better analysis of COAs and
contingencies helps to put the concept in perspective. In
this way, the MDMP is a decision support system The
sinmul ati on tool nust support each aspect/phase of the NDVP
to be useful. Research perforned by Laudon and Laudon in

1996 found that decision support systenms nmust be flexible

25



to accommodat e conpl ex organi zations. Furthernore,
deci si on support tools mnmust have superior data collection
and analysis abilities. Laudon and Laudon stated that
t hese tools nmust support organizational and individual
deci si on-maki ng functions with enphasis on capabilities and
l[imtations of the system (Laudon and Laudon, 1996, 131).
G ven these facts, there are five sinulation
capabilities not supported by doctrine that require speci al
attention and, nost |ikely, debate when determ ning
criteria for an MDWMP support tool. These capabilities are
(1) flexibility, (2) interoperability, (3) entity

behaviors, (4) recording, and (5) decision support.

Simulation Strength Reference

*Flexibility OneSAF ORD, Barone and Roberts,
Garrabrants and Blais, Laudon and
Laudon, and Surdu

eI nteroperability Army Regulation 511, FBCB2, Surdu,
and IMACE experiment

*Entity Behavior OneSAF ORD

*Recording OneSAF ORD, Laudon and Laudon

*Decision Support FBCB2, COL Callier, Laudon and Laudon

Figure 2.1, Sinulation Strengths
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Flexibility primarily requires that the sinulation is
capabl e of analyzing a COA at much faster than real-tine
speed. Speed of sinulation has no counterpart in today’'s
manual MDWP. In fact, no doctrinal source indicates a tine
standard for planning execution. Quidelines devel oped by
CALL in Appendix B give tinelines for planning. Wile
col | aborative planning tools such as JMACE can run nuch
faster than real time, briefing requires that the
si mul ati on speed be changeable as on a sliding scale. This
criterion will greatly enhance contingency planning and
deci sion point branch and sequel analysis. Flexibility
al so necessitates that the user can change the simulation
at will. Staff nmenbers may need to mani pul ate sinulation
entities, characteristics, and/or conditions at any tine
during the sinulation. Furthernore, incorporating nultiple
COAs with branches and contingencies in the same OPORD
could allow better visualization of the entire operation.

AR 5-11, Managenent of Arny Mdels and Sinul ations,
requires that all simnulations be interoperable. The
simul ati on nust be interoperable in the classic sense (with

C4l1 systens) but nust al so support and provi de networking
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assi stance to organi zations. Due to battlefield distance,
col | aborative planning capabilities are paranmount to quick
and efficient mssion planning. CGSC experinents with
JMACE denonstrate the need for a coll aborative planning
tool to support the NDWP.

The FBCB2 UFD al so requires collaborative planning
capabilities. In today’' s manual NMDMP, upon m ssion receipt
the brigade staff gets the OPORD from the division
i ncl udi ng several graphic overlays and other products. The
graphics are typically reproduced either by hand or by a
| ar ge di azo copying device. A simnulation nust incorporate
hi gher headquarters graphics in electronic format (FBCB2
UFD, 1999, 63). It nust also be able to separate them by
type, display and sinulate any conbinati on of them (run
eneny SITTEMP, logistics, fire, maneuver, and air at the
same tinme or |lesser/nore conbinations), and allow their
mani pul ati on and saving in a separate file. Entities nust
under st and graphi ¢ boundaries, and orient / behave simlar
to real units when interacting wth the graphics. The
FBCB2 UFD al so stipulates that an el ectroni c conponent of

t he MDMP shoul d al so be able to export or print graphics.
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Aut omat ed entity behavior is the third benefit of
using sinmulation to support the MDMP. Currently, in manual
war - gam ng, staff officers nove paper icons on a map or
terrain sketch to synchronize the battle. Deviation from
antici pated novenent rates as well as attrition are argued
by the war-game players. Sinulation entities can nodel
actual unit behavior under varying conditions that may not
currently be accounted for in the manual nmethod. Entity
behaviors are discussed in greater detail later in chapter
t hree.

The fourth di screpancy between doctrine and sinulation
capabilities is recording. The OneSAF ORD sti pul ates that
t he simulation nmust include detail ed | oggi ng and AAR
capabilities. Simulation has the capability to note every
detail of a course of action. A logging feature
i ncorporating sinmulation events into a database woul d
provide a mlitary staff with an instant synchronization
matri x for each course of action. This matrix is then
easily queried and sorted according to tine, |ocation,
unit, or event (casualty, artillery fire, contact, phase

line crossing, supply deficiency, etc). The potenti al
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i mpact of such a concept for battlefield synchronization is
i mense. For exanple, the |ogger may al so record timnme-
space factors such as speed and di stance to target for
entities and provide estimates for the S3 to adjust the
fire plan (for tinme-on-target mssions) in case of
unf oreseen contingencies. The |ogged database concept al so
provi des the opportunity for a results role-up to aid in
COA conparison. The staff and commander would still sel ect
the COA conparison criteria. The log could then
automatically feed results of standardi zed objective
criteria into another tool for ease of conparison. To
this, the staff nmenbers woul d add subjective assessnents of
other criteria such as surprise.

The | ast advantage of sinulation over the manual
met hod i s decision support. Laudon and Laudon found a
deci si on support tool nust, “[Have] nmultiple anal ytical and
intuitive nodels for the evaluation of data and the ability
to keep track of many alternatives and consequences”
(Laudon and Laudon, 1996, 131). COL Collier presents the
need for decision support aids enbedded in sinulation. The

FBCB2 UFD al so stipulates that it provide decision support
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aids. Conmputers have the ability to anal yze things that
may be m ssed by humans. For exanple, sinulation may
detect an unused asset, potential fratricide, or the better
al l ocation of resources (particularly |ogistic assets).
Capabilities, requirenents, and validation of decision aids
enbedded in a sinulation are beyond the scope of this
research. Decision support is not included in the attached
criteria. It is a very conplex issue that requires further
st udy.

Simulation’s inherent flexibility, interoperability,
entity behavior, recording, and decision support
capabilities will provide significant advantages over the
current manual nethod. These five areas are the key
criteria for subject matter experts to exanm ne because they

are not supported by doctrine.

2.4 Scope of Research

As di scussed previously, nmany existing or proposed COA
anal ysis simulations attenpt but do not neet the user’s
needs for MDMP COA analysis. A careful analysis of all of

them yields sone of the functional criteria for the use of
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a simulation in support of war-gaming. But, any sinulation
nmust support all phases of the MDWP (particularly COA

devel opnent) and not just COA analysis. This conclusion
can be drawn from Simink’s findings (confirmed by COAA)

t hat COA devel opnent and anal ysis are done sinultaneously
(Barone and Roberts, Available at:

http://siso.sc.ist.ucf.edu/siw 98fall/ViewPaper 98F. ht m

2). Doctrine nust be incorporated into any criteria for a
sinmulation to support the MDMP. A review of avail able
literature rai ses a key question: How does one convert
doctrine to requirements in an evolving area |ike NMDVP CQOA
anal ysi s?

This research seeks to identify criteria and MOE for a
sinmulation to support the MOWMP at the tactical level. The

MOE is adapted from FMs and ot her Arny doctri ne.
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CHAPTER 3: FRAMEWORK DEVELOPMENT

3.1 Research Met hodol ogy

The major prem se of this research is that sinulation
can support and enhance the current MDVP process through
i nproved COA analysis. This research investigates the
doctrinal and functional criteria necessary for creating a
simulation to support COA analysis in the MODMP. The
research proposes criteria based on a study of tactical
doctrine. Specifically, Mssion Training Plan (MIP) and FM
standards provide the criteria and MOE necessary for a
system devel opnent framework. Subject matter experts (SME)
val idate the framework of criteria and MXE through a

survey.

3.2 Creating System Requirenents from Doctri ne

Anmong ot her things, FMs docunent tactical doctrine.
Hundreds of FMs serve as the basis for all operations with
specific FMs articulating U S. Arny doctrine on particul ar
topics. Leaders use FMs with MIPS to ensure a highly
trained unit. The Arny uses MIPs for collective task

evaluation. Units are evaluated on task standards using
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MIPs during training exercises. Wile FMs illustrate
Tactics, Techniques, and Procedures (TTPs), MIPs dictate
the critical task steps and the task’s sequenced standards.
MIPs are designed for each unit type and size. The
transformation of tactical doctrine into systemcriteria
begins with the MIP.

Eval uati on of MIPs provides the basis for a detailed
task analysis used in establishing a criteria frameworKk.
MIPs gi ve standards under varying conditions for successful
task acconplishnent. Expertise may enable |inking the task
standards to ot her sources including CTC | essons | earned,
CALL TTPs, and service school publications.

FMs provide the magjority of MOE required for
devel oping a simulation criteria franework for COA
anal ysis. These neasures nust be specific enough for easy
translation into technical specifications or object-
oriented code. However, the neasures nust al so be sinple
enough to nmake sense to the user. Detail pronotes conmon
under st andi ng between the user and the devel oper. This
understanding is critical when fielding new equi pnment to

the soldiers it is intended to support.
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This research is focused on adapting systemcriteria
to existing doctrine. Doctrinal analysis, however, nust be
approached with the notion that new doctrinal ideas nay be
necessary to field a sinulation COA anal ysis system
Therefore, field manual s nmay evol ve as the new systemis
devel oped. For exanple, a simulation can rapidly replay a
scenario to aid in briefing and contingency analysis. The
current manual MDVP has no ability or requirenent for rapid
replay. Rapid prototyping allows feedback on ideas through
user testing and may enabl e anal ysis and adopti ng of
doctrinal changes as well as system changes. However,
addi ng new tasks or ideas to FMs is beyond the scope of

this thesis and will not be addressed here.

3.3 Met hodol ogy

For a simulation to support the MDWP, doctrina
anal ysis of FM 101-5 serves as the catalyst for devel opi ng
the criteria. FM 101-5 details the seven-step NMDMP process
and the tasks a staff is required to performto plan a
m ssion. The actual collective tasks, conditions, and

standards nust be extracted froma M ssion Training Plan,
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specifically ARTEP 7-30-MIP, Mssion Training Plan for the
Infantry Bri gade Headquarters and Headquarters Conpany.

The seven category baseline (steps of the MDWMP) nust
be expanded and detailed by including the tasks of ARTEP 7-
30-MIP. The MIP task of “Conduct M litary Deci sion-Maki ng
Process” |ocated in Appendi x C provides an excel |l ent one-
source summary of the doctrine and steps of the MDWP and is
al so applicable to battalion planning. It serves as a
&0 NO- GO checklist for evaluating the brigade staff’s
execution of operational planning. Oher criteria are
derived fromthe tasks and functions of the staff officers
of the brigade.

The seven steps of the MDWP (Appendix A) given in FM
101-5, serve as the major functions required of a
sinmulation to support mlitary planning. The seven steps
of the MDWP correspond to the first seven categories of the
framewor k developed in this research (Appendix E). For a
sinmulation to support the MDWMP, it nust be able to provide
anal ysi s assi stance and tinmesaving functions during all of

t hese steps.
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Appendi x A serves as the basic criteria to which
nmeasur es supported by FMs can be added. In devel oping the
framework, it is necessary to generalize often to allow for
increased flexibility. For exanple, the framework suggests
devel opers nust incorporate all nunitions types and their
effects. However, this requirenment does not stipulate how
to nodel attrition or what current nunitions types are
available. 1In this way, the framework allows for
technol ogi cal inprovenent/ inclusion of future anmunition
types and devel oper sel ection of the best appropriate nodel
for attrition. Thus, the framework may serve to provide

gui dance for nany years.

3.3.1 Assunptions
The follow ng assunptions facilitate the framework
devel opnent :

1. Devel opnent of a sinulation supporting tactica
pl anni ng begins with objective portions of the current
MDWMP.  Sinul ation nodels for subjective functions and
cognitive processes in the MDMP are unnecessary to
prove that a sinulation can support planning.

2. Si mul ation can inprove plan visualization and

communi cati on through enhanced conti ngency anal ysis
and pl an di ssem nati on.
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3. Realistically nodeling battlefield functions and
processes is the first priority in devel oping a
simulation to support the MDWMP. Using the sinulation
for text-based OPORD producti on may waste resources.

3.3.2 Framewor k Devel opnent Limtations
The framewor k devel opnent attenpts to detai
attributes necessary for a user to create, edit, and war-
gane nultiple COAs in a collaborative, tacti cal
environment. The franmework does not include GU

consi derations such as input nmethod. Nor does it include

functions necessary to allow a user to conpletely publish

an OPORD at the conclusion of the MDWP. It also does not
account for hardware considerations or advanced deci si on
support. Automated terrain analysis, route planning, and

COA sel ection/anal ysis such as what is being devel oped for

the | CCES program may greatly inprove tactical planning in

the near future. However, including conputer decision-
making is premature at this point because no clear
standards exist. Furthernore, this research does not
address the technical feasibility of doctrinal requirenments

for a sinmulation to support the NDWVP.
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3.3.3 Task Analysis fromthe MIP

Each ARTEP 7-30- MIP task has sources listed. However,
many tasks overlap in various areas of the seven steps of
the MDVWP or do not relate to war-gamng in a tactica
setting. For exanple, the task “Conduct S4 QOperations”

i ncludes all steps of planning and execution. It lists
many operations and assignnents separate from pl anni ng such
as nonitoring other activities, battle tracking
(mai nt enance of maps, supplies, and facilities), and
coordination. As the doctrine is deconposed, these
irrelevant portions are discarded.

Adapting doctrine to simulation requires qualified
judgnment. In developing the criteria, subjective tasks and
bookkeepi ng tasks that are very inportant to the MDMP have
been omtted. For exanple, during mssion analysis, the
staff nust keep track of the commander’s gui dance, facts
and assunptions, specified and inplied tasks, and issue
t ext - based products. These things, wth the exception of
text products, are difficult if not inpossible to nodel.
Therefore, the framework is focused on increased COA

anal ysis through war-gamng to better visualize and
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comuni cat e contingencies. The framework |argely ignores

subj ective and text-based neasures.

3.3.4 Establishing Framework Metrics

Deconposi ng the steps of each rel evant task from ARTEP
7-30- MIP provides the required products and capabilities of
each staff officer and the collective group during the
MDVP. Again, there are nmany tasks that do not directly
relate to sinmulation that will be excluded fromthe
anal ysis. These tasks are typically cognitive processes
performed by staff officers. Assessnents of capabilities,
devel opi ng and issuing gui dance and intent, and devel opi ng
of facts and assunptions are all critical functions that
may not be represented in sinulation.

Furthernore, basic ideas and assunptions that are
taken for granted in the mlitary planning process are very
difficult to inplement in sinulation. Mps are the nost
obvi ous exanple. During operations, soldiers use nmaps that
are standardi zed 1:50,000 UTM projections. These maps are
usual ly plentiful and easily changed dependi ng on the

| ocation and tinme available. Still, contingency operations
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i n unnmapped regions of the world provide planning
difficulties at |lower levels. These problens persist until
maps of the area are created and dissem nated. This
problemis conmpounded in sinulation. Digital terrain
standards exist but it nmay take nonths to create
representations with the required detail necessary for
accurately nodeling entity behaviors. Staffs cannot wait
on maps for contingency operations. Planning tools nust be
as flexible and as fast as today’ s Operational Tenpo
(OPTEMPO) demands. Still, sinmulation is only useful if it
accurately nodels entity behaviors on realistic terrain.
The tool nust give a good possible solution to nultiple COA
iterations. Therefore, devel opment of neasures of METT-TC
and Intelligence Preparation of the Battlefield (IPB)
becone very inportant.

As di scussed in chapter two, sinulation capabilities
of flexibility, interoperability, entity behavior,
recordi ng, and deci sion support may inprove the NDVP.
Therefore, the framework in Appendi x E includes these
additional categories. Figures 1.1 and 2.1 show all 12

maj or categories of the framework devel oped in appendi x E.
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3.3.5 Establishing Measures for each Metric

Users or mlitary program managers may want to know
how wel|l a simulation supporting the MDVP neasures up to
the functionality criteria established here. Therefore, a
metric’ must be established to determine the applicability
of the criteria to each area of the MDMP and sinul ation
strength. This is a large task in itself and wll be
reduced and sinplified for the purposes of this research.

The questions, neasures, and associated netrics in the
framewor k of Appendix E attenpt to determne if the
sinmul ati on supports the MDWP. However, they do not exam ne
how wel | the sinmulation supports the MDMP. This is a key
sinplification in the framework. For exanple, category 1,
M ssi on Receipt, requires the simulation to incorporate
hi gher unit graphics. It neasures this by accounting for
all graphical symbols in FM 101-5-1. It does not specify
what “el ectronic overlays” mnust be incorporated because
t hese i deas have not been defined. W can assune that

overlays will take the sane formin the digitized MDVP but

" The metric states what the sinulation nust nodel to support the
category while the nmeasure deternines whether it does or not.
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that would be premature. It would also inhibit application
of the framework to future problens. For each neasure, the
framework does not limt its applicability by specifying
“how’ it nust nodel sonething. Instead, the franmework
states “what” the simulation nust nodel to support the
associ ated phase of the NDVP.

The neasure for each netric is derived using the
Basili and Ronmbach (1988) nethod of Goal - Question-Metric.
The creation of the nmetrics is facilitated through
guestions supporting the goal of the research.

Furthernore, the questions on the survey cover sheet
(appendi x D) serve as a link fromthe doctrinal MOE to the
metric. These questions are:

1. Does the sinulation accurately represent terrain in
sufficient detail for planning?

2. Does the sinmulation accurately nodel brigade and bel ow
operations / behaviors for each Battlefield Operating
Syst em ( BOS) ?

3. Does the sinulation facilitate tactical planning as it
exi sts today (particularly COA devel opnent and
anal ysis as well as coll aborative planning)?

4. Does the sinulati on enhance planning as it exists
today by incorporating sinulation strengths?
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For criteria supported by doctrine, it is fairly easy
to establish a qualitative “GJ NO- GO neasure. For
exanple, if the sinulation can nodel terrain features and
characteristics defined in FM 5-33, Terrain Analysis, then
it isa“GJ inthat area. Qbservers can then easily see
where the doctrine and the sinulation do not agree.

However, for criteria not supported by doctrine, it is
very difficult to establish a netric and associ at ed
measure. The five areas of sinulation not supported by
doctrine produce criteria that can be easily debated and
refuted. This research does not have the luxury to perform
detail ed study of these critical issues. Therefore, the
metric for the sinmulation’s flexibility, interoperability,
entity behaviors, recording, and decision support abilities
nmust be general until further study can be perforned. The
neasures for the five areas are general:

1. Flexibility — the sinulation nust be able to sinulate,
run, or display a COA scenario in approximately 20
mnutes for it to be useful. Scenario | ength would be
user determned. There are a few ways to |ook at
;hIS.CIfensive Operations. Actions on the bjective

(Assault position to the Limt of Advance).

b. Def ensi ve Qperations. Reconnai ssance fi ght
t hrough Consol i dati on and Reor gani zati on.
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C. Stability and Support Qperations (SASO. The
si mul ati on shoul d be used for nodeling events
/ contingencies and force structure alignnment such
as for Cordon and Search (Assault position to
Consolidation & Reorgani zation). Oherw se, it
shoul d nodel an event (attack on a friendly
Roadbl ock / Checkpoi nt).
For a three-hour operation, this would result in about
9:1 conpression of tinme. In this way, nultiple COAs
can be war-ganed before the decision nust be nade.
Human in the | oop interaction nust be possible while
the sinulation is running. The sinulation nust also
be capabl e of executing turn-based interaction.

Interoperability — Arnmy Regul ations |argely govern
this area. AR 5-11 states all new sinulation / C4l
requirements in terns of interoperability. As it is
updated, it will presumably still govern this area.
Furthernore, the references included above suggest the
simul ation nust run in stand-al one, |inked, or

net wor ked nodes aggregating fromsection to battalion
sized operations. It also nust mani pul ate graphics as
speci fi ed above.

Entity Behaviors — The sinmulation has valid entity
behaviors and is capable of interacting with terrain,
graphi cal control neasures, and other entities.

Recording — the sinulation has a logging utility and
dat abases for capturing data on each COA separately.

Deci si on support — not included in this analysis.

Appendi x E contains the conpleted framework and

proposed netrics. Steps of the MDOW and the five areas

di scussed above categorize these criteria. Each criterion

i ncl udes a reference supporting its inclusion and a general
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di scussion of its measure. Several netrics have no
reference. These netrics are included as general

gui del i nes/ commpn sense consi derations. None of the
references addressed in this research suggest the need for

t hese netrics.

3.3.6 Discussion of Mddeling Entity Behaviors

Appendi x A only lists those tasks that are relevant to
the MDWP. There are many ot her ARTEP 7-30- MIP tasks a
bri gade nmust performto be successful in conbat operations.
These ot her tasks serve as excellent guidelines for
nodel i ng entity behaviors. OneSAF seeks to be able to
accurately nodel brigade operations at an aggregated | evel.
Thi s includes command deci sions and ot her factors.
Under st anding the way a brigade perfornms begins with
doctrine. Human nature, historical data, and other factors
will affect how entities are nodeled. Certainly, accurate
behaviors are very inportant for sinulation acceptance and
verification. However, defining behavioral criteriais

beyond the scope of this thesis.
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In defining user functionality criteria the author has
| argely ignored the idea of behaviors. This is because the
user cannot get overly concerned with validation of
behaviors. Users will demand that any sinulation
purporting to enable the MDMP has reasonabl e behavi ors.
However, validation, verification, and testing wl|
determ ne acceptable entity actions under the varying
simul ati on conditions.

Taski ng and command deci sion nodeling are extrenely
i mportant when considering aggregated entity behavi ors.
Therefore tasking considerations are paranount in the
framewor k. Most tasks are fairly easy, and extrenely
inmportant, to nodel. Unit entities nust “understand” what
doctrinal tasks nmean when applied to an object. Modeling
the doctrinal tasks required of sinulated entities is not
an easy proposition. Many experienced officers will argue
over the subtle differences between the tasks fix,
suppress, and contain. Mdeling all possible tasks
correctly is paranount to user acceptance. Furthernore,
the user nust be able to specify the I evel of success the

entity nmust performthe task. This is a fuzzy concept that
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takes careful study to quantify and inplenent in a
simulation. Simlarly, entities nust “recogni ze” the
critical concepts of a decisive point and main effort.
Users shoul d al so be able to specify priorities of

| ogistical and fire support to various unit entities as
they would in the real world.

Command deci sion nodeling is also a critical behavior
required in a simulation supporting the MDVMP. Conmanders
i nfluence the battle through their presence, allocation of
fires, and use of the reserve. Correctly nodeling these
items is very difficult and extrenely inportant. It is
difficult to define, quantify, and translate to a
simul ati on the commander’s influence on the unit he is with
in the heat of battle. Harder still is defining the
real l ocation of fires at a critical point in the battle.
Fortunately, reserve comritnent criteria is a standard,
wel | -defined concept and easier to inplenent. The
framewor k does not include nodeling conmand deci si on-
maki ng. Modre research is necessary in this area.

Commander s make deci sion using cognitive processes. These
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deci sions require expert experience, judgment, and

responsibility that are difficult to quantify and nodel.

3.3.7 Survey Techni que

SME review helps to elimnate bias fromthe franmeworKk.
Expert acceptance or input into the criteria nmetrics wll
benefit this research by validating the concepts and
nmet hodol ogy. Therefore, the criteria will be eval uated
t hrough a survey by appropriate SME. These SME nust be
know edgeable in Arny tactical operations, the MOWMP, and
si mul ati on.

Floyd J. Fow er’s Survey Research Methods gui des the
devel opment of a survey instrunment (Appendix D). As Fow er
states, “Design of a survey involves a set of decisions to
optim ze the use of resources,” (Fower, 1993, 7).
Therefore, the survey is carefully crafted to get the
maxi mum anount of data from key individuals. SME review
the criteria and fill out the survey form Surveys are
incorporated into the results as eval uation feedback and
| essons learned. Qualitative, open questions are best for

an ill-defined problemsuch as the one being investigated
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inthis research. Fower’s five critical survey issues of
total survey design and the approach to them are as
fol | ows:

1. A probability sanple is not used. Open questions

eliciting qualitative data will allow SME free
response.
2. The sanple frane is individuals with experience in

devel opi ng tactical sinulation and knowl edgeabl e in
small unit tactics and the NDWVP.

3. The size of the sanple is small due to limted
resources.

4. The sanple design is by mail.

5. The rate of response is discussed in chapter four,
Resul t s.

The SME survey in Appendix D attenpts to address the
framework in a hierarchical manner. In developing it, |
first chose to exam ne the structure of the franework as a
whol e. Therefore, the initial question asks the expert to
consi der MDVP doctrine as an appropriate basis for a
sinmul ation to support the NDWP.

Questions 2-13 require the expert to exam ne each
category for clarity, conpleteness and correctness of the
metric. Addi tionally, questions 9-13 stinulate the expert

to exam ne the five areas which sinulation my add to the
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pl anni ng process as discussed in chapter 3. Question 14
asks the expert to consider whether a sinulation neeting
the framework criteria would properly support the user.

These questions are deliberately fornulated for
qualitative data analysis and collection. |If the SME
di sagrees with the franework or a single category, he may
add to it, change all or part of it, or delete it.
Furthernore, the SME is given an opportunity to reflect on
the nature of the subject being exam ned. The qualitative
nat ure and novel approach of the framework necessitate free
t hought by the respondent. Seven mlitary officers first
conpl eted the questionnaire in appendix F as a pil ot
survey. This pilot survey provided many insights into the
devel opnent of the final product. The pilot survey
questioned officers from Arnor, Engineer, Aviation, and
Ordnance branches.

The TRADOC Anal ysis Center (TRAC) builds tactical and
operational sinulations for analyzing future concepts.
Many TRAC admi nistrators are senior Arny officers with
years of field experience. These officers, conbined with

doctrine and sinul ati on devel opers and researchers (both
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civilian and mlitary) from other organizations, are

intended to establish a specific survey frame. Survey

(Appendi x D) and franmework (Appendix E) respondents

i ncl ude:

1. LTC Robert J. Dom trovich, Jr., PhD., Command and
Control Doctrine chief and author, FM 5-0, Conbi ned

Arnms Doctrine Directorate (CADD), Fort Leavenworth,
KS.

2. MAJ John R Surdu, PhD., Information Analysis and
Evaluation O ficer, United States MIlitary Acadeny
(USMA) I nformation Technol ogy and Operations Center
(I'TOC), West Point, NY.

3. M. Eric Johnson, Analyst, Future Concepts
Directorate, TRAC, Fort Leavenworth, KS.

4. LTC M chael WIlner, Senior Mlitary Analyst, Model
Managenent and Devel opnent Directorate, TRAC, Fort
Leavenworth, KS.

5. LTC Steve Riese, PhD., Division Chief, Advanced
Technol ogy Division, TRAC, Fort Leavenworth, KS.

6. LTC John Lee, Senior Mlitary Analyst and Deputy
Director, TRAC, Fort Leavenworth, KS.

7. M. Greg Schow, Principal Investigator, STRI COM

3.4 Objective, Benefits, and Limtations of the

Proposed Criteria

Usi ng t he met hodol ogy above, this thesis devel ops

doctrinal functionality criteria for a sinulation to
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support COA analysis in the MDWMP. These criteria may then
be adapted as systemrequirenents. Successfully converting
doctrine to requirenents is the crux of designing a
sinmulation to support the MDMP. The criteria nust be clear
to users and devel opers. Experts know edgeable in both
simul ati on and conbi ned arns doctrine nust accept and
approve it. Wen based on doctrine and approved by subject
matter experts, these criteria can serve as the basis of a
requi renents docunent for devel opi ng sinulations such as
JMACE ( Macki nnon, 2000).

The scope of these criteriais limted to Iight and
mechani zed i nfantry operations including arnmor. Mre study
IS necessary to determne howit will differ for Aviation,
Speci al Forces, RANGER, and ot her maneuver el enents.

Furt hernore, nodeling conbat support and conmbat service
support units is not the priority of this paper. However,
t he author nade every attenpt to present a total conbined
arns view in developing the criteria. As discussed
earlier, the criteria are also not GJ or hardware focused.
This research al so does not focus on an MDMP simnul ation

tool’s inpact on OPORD products. Ideally such a tool would
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make OPORD production and briefing nuch sinpler.
Furthernore, the framework does not exam ne cognitive
processes that the staff and commander nmay be required to
devel op by FM 5-0.

The criteria are [imted to brigade and bel ow
operations. Mny other factors inpact on division and
above operations than can be included (due to tine
constraints) in this research. Furthernore, the thesis
does not establish the objects required for conputer code

creation.
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CHAPTER 4: RESULTS

4.1 Survey Results Overview

The surveys conpl eted by each SME are |located in
Appendi x H O the seven survey respondents, five fully
conpl eted the survey by answering the questions and
exam ning the franework in detail. One expert gave only
general comments and did not specifically address any
el ements of the framework. Another SME nade conments on
the framework and summari zed themin a separate docunent
wi t hout conpleting the survey. Therefore, while the survey
response rate is 100% not all SME answered every question.
For this reason and to assist in analyzing the surveys, the
results are divided into three secti ons—nmj or category,
sub-category, and trends results. This division allows for
a hierarchical study of the framework. Major and sub
category anal ysis includes six responses. The trends
results enable analysis of all seven SME responses in a
clear, concise format. A summary of all comments is

| ocated in Appendi x F.
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A circle agreenent graphic denonstrates maj or SME
di sagreenent with that portion of the framework. Five
circles represent no disagreenent with the category/sub-
category. One circle denonstrates strong SME di sagr eenent
wth the category or sub-category. Two, three, or four
circles correspondingly indicate relative | evels of
di sagreenent with a category or sub-category. Cenerally, a
significant disagreenent comment (add, change, or del ete)
by a SME results in the loss or one circle for each
category or sub-category. Wth open questions inviting
free response, subjective judgnent in sonme cases determnm nes
the nature of the comment. This will be discussed nore in
Chapter 5. However, the summary of all comrents in

Appendi x F indicates how the coments were interpreted.

4.2 Mpjor Category Results

The maj or category results are depicted in Figure
4.1. Mjor category results address only question one of
the SME survey. This question attenpts to elicit fromthe
SME if the overall nethodol ogy (of using the steps of the

MOMP with the 5 additional areas discussed in chapter 3)
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for framework devel opnent is appropriate. The circle

agreenent graphic indicates relative |evel of agreenent.
percentage scale relates the SME acceptance of the major
category. Figure 4.1 shows that two survey answers

recommended a significant change to a maj or category.

Three survey answers stated that two major categories

shoul d be deleted fromthe franmework.

Addi tionally,

two

responses suggested that a nmmjor category be added for a

sinmulation to properly support the NDVP.

Category Agreement Add | Change @ Delete @ Percent
1. Mission Receipt OO OO O 100%
2. Mission Analysis ©QOOO O 100%
3. COA Development QOO0 1 85.7%
4. COA Analysis Q©QOOO 1 85.7%
5. COA Comparison SOO0O0O 100%
6. COA Briefing and
Approval 9606 100%
7. Orders Erqductlon Q00000
and Briefing 100%
8. Flexibility QOO0 O 100%
9. Interoperability QOO O 85.7%
10. Entity Behaviors © @O 2 71.4%
11. Recording QOO0 O 100%
12. Decision Suppot O OO O O 100%
Completeness QOO 2 71.4%
Figure 4.1, Major Category Results
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The conments regardi ng maj or categories are sumari zed

bel ow.

1. CHANGE — COA Devel opnment (3) - LTC Wl ner stated that
t he COA Devel opnent category should be restructured to
explicitly follow the doctrinal steps of COA
devel opnent.

2. CHANGE — COA Analysis (4) — LTC Ri ese reconmended
dividing this category into staff estinmates and war-
gam ng.

3. DELETE - Interoperability (9) — MAJ Surdu inplied this
shoul d not be a mmjor category.

4. DELETE — Entity Behaviors (10) — LTC Wlner inplied
this should not be a major category.

5. DELETE — Entity Behaviors (10) — MAJ Surdu inplied
this should not be a major category.

6. ADD - MAJ Surdu stated that the framework nust have a
maj or category requiring sinulation AAR and Rehear sal
support.

8. ADD — LTC Riese stated that Commander’ s gui dance
shoul d be an additional category.

4.3 Sub-Category Results

Sub category results are |located in Appendix G  These
graphics indicate SME | evel of agreenment with each sub-
category within the 12 major categories. The analysis
centers on SME agreenent with the netric for each category

using the circle scale. However, many SME comrents cannot
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be characterized as strictly negative. Therefore, neutra
comment s and suggestions for further research are included
in sub-category results analysis. The comments included in
t he sub-category don’'t address neasures. Measures

responses are addressed in the trends anal ysis.

AGREE-' 1ALy | ADD CHANGE DELETE NEUTRAL URTHER
MENT RESEARCH

0 2 (2.9%) 6 3 2

00 1 (1.5%) 1 2

000 7(10.3%) 3 8 2 1

0000 27(39.7%) 9 10 1 8 1

00000 31 (45.6%) 1

Figure 4.2, Sub-Category Results Sunmmary

The summary of sub-category results located in Figure
4.2 shows little disagreenent with the najority of
categories. Figure 4.2 depicts the nunber of sub-
categories receiving each circle rating as a tally of the
total. Again, this roughly equates to the nunber of
significant SME conmments for that sub-category neasure. O
the 68 sub-categories, 58 show little or no di sagreenent.
The remai ning 10 sub-categories are addressed in trends

anal ysi s.
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4.4 Trends Anal ysis

Trends in SME coments are areas where nore than two

SME nmade a significant di sagreenent comment. The trends

anal ysis provides depth in the feedback because it is not

limted by the categories and sub-categories. A trend nmay
not involve a consensus of opinions. A consensus is

i ndi cated when three or nore SME indicate that the sane

t hi ng shoul d be changed. The nunber of comments relating

to a sub-category nay not correspond to the trend in that

area. For exanple, three SME addressed entity behaviors
outside of that category. Wen conbined with the major
category anal ysis, the sub-category trends provi de an easy
vehicle to adjust the framework. |[If a trend indicates
significant disagreenment, it can be exam ned further. The
results will be a change in the franmework, explanation of
the difference, or, at a m ninum recording of a mmjor

di fference.

Each trend i s addressed bel ow.

1. Refi ne neasures — Strong consensus. Five SME stated
t he neasures were unsatisfactory. Most experts felt
that a sinulation could not be expected to do all of
something. A GO/ NO GO netric restricts devel opers

in establishing conprom se between performance and
functionality and is not appropriate.
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Add commander’ s gui dance — Consensus. Four SME st ated
that the framework did not adequately capture the
commander’s role in the MDW. The SME want text-based
products to capture commander’s intent and pl anni ng
gui dance. Furthernore, one SME expressed that a

simul ation supporting the MDMP nust conpletely

i ncorporate the higher OPORD upon m ssion receipt to

i ncl ude hi gher commander’s intent.

Add text-based products — Consensus. Three SME
expl ai ned that the sinulation nust allow for creation
or | oading and distribution of text-based OPORD
products.

Expand / refine COA devel opment — No consensus. Three
experts asserted that this category was | acking. Two
experts suggested it was too detailed for a sinulation
to effectively bal ance execution tinme with
functionality. One of these experts suggested that
behavi ors were not sufficiently addressed in this
category. The third comment asserted that COA

devel opnment and anal ysis should be integrated with the
out put being the decision brief.

Refine COA analysis — No consensus. 5 SME indicated
that portions of the COA anal ysis category of the
framewor k shoul d be reexam ned. These coments did
not identify any consistent fault but were mainly
centered on the nodels and net hods. Two experts

i nplied COA anal ysis should be conpl etely aut omat ed.
Al so, six significant coments questioned the
necessity or feasibility of nodeling portions

i ncludi ng weather, priorities of support, SOPs, and
recording. Two experts wanted the franmework

requi rement of branch and sequel analysis to be
expanded.

Add to COA conparison — Consensus. Three SME asserted
that the sinmulation nust all ow changes to COA
conparison criteria including keeping track of

subj ective criteria.
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Refine interoperability — No consensus. Three experts
di sagreed with major portions of this category. One
SME asserted that interoperability should not be a
category. One questioned the requirenents of AR 5-11.
One expert felt that platforns should be explicitly
addressed in the framework. One of these experts felt
that interoperability should be strictly focused on
the sinulation interfacing with C4l systens and not
comrerci al operating systens.

Refine entity behaviors — No consensus. Two experts
stated this should not be a category. One of these
SME suggested this category be addressed in COA

devel opnent and analysis. Hi s concern was that

behavi ors be as sinple as possible to ensure
sinmulation repeatability. A third expert stated there
is much difficulty in assigning SOPs to entities.
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CHAPTER 5: CONCLUSI ONS
The framework devel oped in this research is a start
towards inproving the MDVP through sinulation. Through the
use of carefully constructed sinulation tools, tactical
staffs may be able to enhance contingency planning and
increase visualization on the battlefield. Sinulation
supported planning nmay al so i nprove col | aborative pl anni ng,

briefing, analysis, and dissem nation of tactical problens.

5.1 Interpretation of Results

Figure 4.1 and 4.2 indicate that the SME surveyed
generally had a high I evel of agreenent with the franmework.
However, they al so had several significant problenms with
t he product of this research. Findings indicate the
addition of two categories is appropriate. The initial
framewor k did not enphasize the inportance of collaborative
pl anni ng, bookkeepi ng for subjective staff assessnents, or
t ext - based products—specifically commander’s intent and
gui dance. Furthernore, the SME suggested nunerous changes

to the nmetrics and wording of the framework.
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Experts’ conments enhance the franework. The updated
framewor k (appendix 1) and actions taken on the SME
comments in appendix F reflect these changes. Additions in
bol d-faced, underlined type in the updated framework of
appendi x | resulted fromthe survey. Al nost al
reconmendati ons for addition to the framework and diction
choi ces are now included. Mst addition comments added
necessary detail to the framework. Conversely, no deletion
recomrendati ons have been incorporated in the new
framework. There is no strong consensus between SME to
del ete framework itens.

Furthernore, many itens of SME concern nust be |eft
for further research. Measures have been changed in
accordance with SME consensus but nore research is

necessary into this inportant topic.

5.2 Recommendati ons

This research recomends the devel opnent of a
simulation in support of the MDWP. Appendix | can serve as
a good starting point for a requirenents docunent. It is

intended to serve as a set of mninmumrequirenents
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for end-user functionality. Focusing efforts on existing
doctrine and current user needs may enabl e devel opnent of a
product capable of supporting the current, well-defined and
wel | -under st ood MDWMP. Waiting for new doctrine and
enbedded deci sion support capabilities may del ay creation
of such an inportant and necessary tool. Furthernore,

devel oping tools for doctrine and processes that are not
wel | understood may result in poor user acceptance of the
sinmulation as well as difficulties in validating the

si mul ati on.

Measures for each netric nust be adequate and
docunented. \When eval uated, appropriate neasures
illustrate the sinmulation’s capabilities and limtations so
that the user can understand the planning tool better. In
considering a new netric, this research concludes that a
per cent age of conpl eteness scal e woul d be nore appropri ate.
This scale would be based from 0-100 and docunent how wel |
the sinmulation supports each neasure. As discussed
previously, the neasure issue requires nore research but

appendi x | reflects metric recomendati ons. A conpletion
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percentage neasure i s nore appropriate than a cardi nal

ordinal, or the initial binary measure.

5.3 Lessons Lear ned

Al lessons learned in this research focus on

clarifying the survey instrument. The |lessons |earned in

this research are as foll ows:

1

Conduct a focus group to anticipate concerns. The
survey nethod proved to be successful. However
conducting a focus group prior to the pilot survey may
have been of significant benefit. Sonme of the
officers in the pilot survey had significant questions
that had to be clarified. The pilot survey was not
successful in clarifying sone major problens wth the
framework. Furthernore, the Del phi techni que of
survey inplenmentation may have i nproved SME
under st andi ng and eval uati on of the framework through
a nore focused iterative approach.

Conduct surveys in person. The survey was inplenented
by mail. Conducting the surveys in person as an
interview may have provided sinplification on key

poi nts the SME needed clarifi ed. Unfortunately,
resource limtations precluded personal interviews.

State all assunptions in the survey instructions.
Products (such as appendix |) attenpting to state
requi rements nmust be as explicit as possible. The
initial survey did not include the inherent
assunptions of section 3.3.1. For exanple, three of
the SME found that text products must be included in a
sinmul ati on supporting the MDMP. The franmework

devel opment process resulted in four unsatisfactory
products before appendi x E was devel oped. An early
version of the framework included all text-based
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products of the current MDMP. However, the franework
sent to SME assunes that text-based products would
detract fromthe primary purpose (contingency

anal ysis) for a simulation in support of the NDW
The simul ation platform (PC or otherw se) would be
unavai l abl e for COA analysis while necessary text
entry was being performed. This is particularly a
consideration in light infantry units where resources
are extrenely limted. This assunption can be
interpreted as, “Wiy read an OPORD COA when you can
see a sinulation of it?”

5.4 Suggestions for Further Research

Potential sinmulation decision support capabilities
have not been considered in this research. Arny projects
are currently being devel oped to automate pl anning
consi derations including terrain analysis, COA devel oprent
and anal ysis, and route selection. Furthernore, the
assunptions in chapter three for franmework devel opnent mnust
be validated. The subject of bal ancing simnulation
capabilities agai nst performance has not been addressed in
this research. There are many SME critiques of this
bal ance in the current framework. A literature review and
devel opnent of a nethod of ensuring optinal balance is
important to an MDWMP sinulation’s functionality. There may
be |l ess tolerance for inadequate nodeling in a sinulation

supporting the MDVMP than in current training sinulations.
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If the criteria framework in Appendix | is an accurate
estimation of sinulation requirenents, it will take years
to develop and integrate these capabilities into a fielded
prototype. Before that can happen, the general franmework
must be converted to object oriented code. This requires a
nore detail ed anal ysis of each area and the creation of a
data dictionary. Also, study of the technical feasibility
of framework itenms is necessary for concept validation. A
case-based objective evaluati on of OneSAF or ot her
sinmul ati ons using the framework may provide insight into
simul ati on support of the MDWP as well as strengths and
weaknesses of the framework. This was an initial goal of
this research that was cancelled due to tinme constraints.

SME comments in Appendi x F provide a good |ist of
future research topics. An MDWP support tool nust also
support OPORD production and interface with existing and
obj ective systens. This may enabl e increased speed and
ef ficiency of communications. Further study is necessary
to determ ne additional user requirenents. Different GU
and hardware configurations nmay affect user acceptance and

system performance and shoul d be studied.
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APPENDI X A, STEPS OF THE MDWP
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STEP

Step 1

TASK SOURCE

Receipt of Mission
Conduct Military Decision-Making Process
TSP 71-6-B-9901

Step 2 Mission Analysis

Step 3

Step 4
Step 5
Step 6

Step 7

Conduct Intelligence Operations
Conduct S2 Operations
Conduct Intelligence Preparation of the Battlefield
Produce Intelligence Products
Conduct S3 Operations
Prepare Staff Estimates
FM 101-5
ST 100-9
STAFEX
TSP 71-2-B-9910
TSP 71-6-A-0002
TSP 71-6-A-0007
TSP 71-6-A-9904
TSP 71-6-A-9909
TSP 71-6-B-9909
TSP 71-6-C-9901
TSP 71-6-D-9901
Conduct S1 Operations
Conduct $4 Operations
Develop the Engineer Estimate
Develop River Crossing Plan
Prepare ADA Staff Estimate

Course of Action Development
Perform Top-Down Fire Planning
Conduct Targeting Process
Synchronize Fire Support
Synchronize Close Air Support

Course of Action Analysis
Course of Action Comparison
Course of Action Approval

Orders Production
Develop Operations Order
Prepare Fragmentary Orders
Prepare Obstacle Plan as an Annex
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TASK NUMBER

71-6-0005.07.00KB

07-6-1903
07-6-1904
34-1-2003.07-1609
34-6—2004.07-1605\
07-6-1905
71-6-0004.07-00K B

07-6--1902
07-6-1906
71-6-2651.07-00KB
71-6-2651.07-00KB
71-6-3101.07-00KB

06-1-W300.07-1620
06-1-W304.07-1622
06-1-W308.07-1624
71-6-0307.07-1640

71-6-0050.07-00K B
71-6-0051.07-00K B
71-6-2657.07-00KB
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ACCELERATED TECHNIQUE

RECEIVE MISSION

SEND WARNING ORDER NO. 1

MISSION ANALYSIS £ HOUR
MISSION ANALYSIS BRIEF 15 HOUR
SEND WARNING ORDER INO.

DEVELOP COA=HASTY WARGAME 1 HOUER
RECEIVE CDR"S GUIDANCE 1 HOUER
SEND WARNING ORDER NO. 3

COA ANALYSIS 1 HOUR
COA COMPARTS OIN NiA
COADECISION BRIEF NiA
SEND WARNING ORDER NO. 4

ORDEE PEEPARATION 1 HOUR
ORDER APPROVAL £ HOUR
ORDEE REPRODUCTION 1 HOUR
ISSUE ORDER 1 HOUR
CONFIEMATION BRIEF TO CDE S HOUR
BACKBRIEF .15 HOUR
REHEARSAL 1 HOUR
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ABBREVIATED TECHNIQUE

RECEIVE MISSION

SEND WARNING ORDERNO. 1

MISSION ANALYSIS 1 HOUER
MISSTON ANALYSIS BRIEF S HOUR
RECEIVE CDR'S GUIDANCE 15 HOUR
SEND WARNING ORDER NO.

DEVELOP COAsHASTY WARGAME L. HOUE
COA ANALYSIS L HOUE
COA COMPARISON S HOUR
COA DECTSION BRIEF S HOUR
SEND WARNING ORDER NO. 3

OERDER PREPARATION L. HOUER
ORDER APPROVAL S HOUR
OERDER EEPRODUCTION 1 HOUER
ISSUE ORDER L HOUR
CONFIEMATION BEIEF TO CDE S HOUR
BACEBRIEF 15 HOUR
REEHEARSAL LEHOUE
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DELIBERATE TECHNIQUE

RECEIVE MISSION

SEND WARNING ORDER NO. 1

MISSTON ANALYSIS 1.75 HOURS
MIISSTON ANALYSIS BRIEF T HOURS
RECEIVE CDR"S GUIDANCE LS HOUR
SEND WARNING ORDER MNO. I

DEVELOP COAsHASTY WARCGAME T HOURS
COA ANALYSIS 3 HOURS
COA COMPARISON & HOUR
COA DECISION BRIEF 1 HOUR
SEND WARNING ORDER MNO. 3

ORDEE PREPARATION 1 HOUES
ORDEE APPROVAL 1 HOUER
ORDEE EEFRODIUTCTION T HOURS
ISSUE ORDER T HOUERS
CONFIRMATION BEIEF TO CDE LS HOUR
BACEBRIEF 75 HOURS
REEHEARSAL T HOURS
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71-6-0005.07-00KB

NOTICE:
This document is generated from relational data submitted by the proponent.

Questions relating to information displayed should be addressed to the
proponent school.

TASK: Conduct Military Decision-Making Process (Brigade/Battalion) (71-6-0005.07-00K B)
(TSP 71-6-B-9901)

ITERATION 12 34 5M (circle)

TRAINING STATUS TP U (circle)
CONDITION: The unit is preparing for or has been engaged in an operation. The unit has received the
higher HQ OPORD/OPLAN and operations have commenced. The main CP is operational and all staff
sections are functioning. Combat intelligence and unit reports are flowing through communications
channels.
Some iterations of this task should be performed in MOPPA4.
TASK STANDARD: Staff analyzes the mission. Commander issues his guidance. All WOs are issued
allowing time for subordinate units to plan. COAs are devel oped and wargamed. The recommended COA
is briefed to the commander and approved by him. The OPORD is prepared and issued.

NO
TASK STEPS and PERFORMANCE MEASURES ‘|GO GO

NOTE: The commander and each staff section do estimates continuously to provide important |
inputs for the MDMP. Estimates are revised when important new information is received or when
the situation changes significantly.

* 1. Commander and staff receives an order or anticipates a new mission.

NOTE: The new mission may come from an order issued by higher headquarters or derived from
an ongoing operation.

a. S3 section issues aWO to the staff alerting them of the pending planning process. Unit SOPs
identify?

(1) Who isto attend.

(2) Who the alternates are.

(3) Where they should assemble.

b. Staff prepares for mission analysisimmediately on receipt of the WO by gathering tools
necessary to conduct mission analysis. These include?

(1) Higher headquarters' plan or orders, with graphics.

(2) Maps of the AO.

(3) Both own and higher headquarters' SOPs.

(4) Any existing staff estimates

c. XO coordinates staff actions required to ensure staff estimates are current and staff elements
have necessary mission analysistools available.

d. Commander and staff complete aquick initial assessment. This assessment?

(1) Determines the time available from mission receipt to mission execution.

NOTE: The most critical product of the assessment is an initial allocation of availabletime. Asa
general rule, the commander allocates a minimum of two-thirds of available time for subordinate
units to conduct their planning and preparation.

(2) Determines the time needed to plan, prepare for, and execute the mission for own and
subordinate units.

(3) Determines the IPB.
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NOTE: IPB is an ongoing process, proceeding simultaneously with other stepsinthe MDMP.
Changes are dictated by METT-TC and MDMP requirements.

(4) Determines the staff estimates already available to assist planning.

(5) Ambient light requirements for planning, rehearsals, and movement.

(6) The staff's experience, cohesiveness, and level of rest or stress.

e. Commander determines whether time permits conduct of the full MDMP, or to abbreviate the
process.

f. Commander issues hisinitial guidance. Guidance should include as a minimum?

(1) How to abbreviate the MDMP, if necessary.

(2) Initial time allocation.

(3) Liaison officers to dispatch.

(4) Initial reconnaissance to begin.

(5) Authorized movement.

(6) Additional tasks the commander want the staff to accomplish.

g. S3 section issues a WO to subordinate and supporting units. The WO includes as a minimum?
(1) Type of operation.

(2) General location of the operation.

(3) Initial timeline.

(4) Any movement or reconnaissance to initiate.

NOTE: Parallel planning is aroutine procedure for the MDMP.

h. X O coordinates dispatch of liaison personnel as directed.

i. S2 section continues IPB and begins devel opment of the R& S plan.

*2. Commander and staff conduct mission analysis with concurrent continuation of staff estimate
development.

a. Analysis should ensure understanding of ?

(1) The higher headquarters commander's intent, two levels up.

(2) The mission, including tasks, constraints, risk, available assets, and AO.

(3) Conception of the operation, including the deception plan.

(4) Timelines for mission execution.

(5) The missions of adjacent (to include front and rear) units and their relation to higher
headquarters' plan.

(6) The assigned AO.

NOTE: If confused by the higher headquarters' order or guidance, the staff must seek clarification||
immediately.

b. S2, in coordination with the commander and staff, conducts | PB.

(1) Develops the modified combined obstacle overlay (MCOO) and enemy SITTEMPs.

(2) Developsinitial intelligence collection plan.

(3) Provides all intelligence products tosubordinates as they are usable, even if only partially
complete.

c. XO and staff?

(1) Develop specified and implied tasks.

(2) Conduct task analysis.

(3) Develop essential task list.

d. Commander and staff review available assets?

(1) Additionsto and deletions from the current task organization.

(2) Support relationships.

(3) Statusto determine additional resources needed for mission success.

e. Commander and the staff identify and understand constraints that restrict their freedom of
action
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f. S3 section, in coordination with the staff, gathers information concerning assigned task(s) and
develop facts and assumptions.

NOTE: Facts are statements of know data concerning the situation, including enemy and friendly
dispositions, available troops, unit strengths and material readiness.

NOTE: Assumptions are suppositions about the current or future situation that are assumed to be
true in the absence of facts. Assumptions are replaced with facts as soon as possible. When
possible, assumptions are cleared with higher headquarters to ensure consistency with the higher
headquarters plan.

g. Commander and staff identify accident risk hazards and make the initial assessment of the risk
level for each hazard.

h. Commander makes an initial assessment of where he might take tactical risk.

i. Staff nominates information requirements to become initial commander's critical information
requirements (CCIR).

j. Commander selects his CCIR based on his experience, the mission, the higher commander's
intent and input from the staff.

NOTE: CCIRs most often arise from the IPB and war gaming.

k. S2, in coordination with the staff, based upon the initial IPB and CCIR?

(1) Identifies gapsin the intelligence avail able.

(2) Determinesinitial R& S plan to acquire information based on available reconnai ssance assets.
|. S3 turnsthe R& S plan into an initial reconnaissance annex and launches reconnai ssance assets.
NOTE: As more information becomes available, it isincorporated into a complete
reconnaissance annex for the OPORD.

m. Commander and staff?

(1) Refinetheir initial plan for the use of available time.

(2) Specify when and where they will conduct briefings that result from the planning process.

(3) When, where, and in what form they will conduct rehearsals.

n. XO (or the S3) prepares arestated mission for the unit based on the mission analysis.

0. XO and staff conduct mission analysis briefing to the commander, time permitting. The
mission analysis briefing should include as a minimum:

NOTE: If possible, the entire staff should be present for the briefing.

(1) Higher headquarters' mission and higher commander's intent.

(2) Higher headquarters' deception plan/objective.

() Commander'sinitial guidance.

(4) Initial IPB.

(5) Specified, implied, and essential tasks.

(6) Constraints on the operation.

(7) Forces available.

(8) Facts and assumptions.

(9) Possiblerisk.

(10)d@ Initial CCIR.

(1)@ Time available.

(12)d@ Recommended restated mission.

p. Commander approves the restated mission.

. Commander develops hisinitial intent for the operation during the mission analysis briefing.
(1) Madifiesit accordingly after review of the mission analysis and the restated mission.

(2) Prepares hisintent statement and, when possible, deliversit along with the order, face-to-face.
r. Commander issues commander's guidance.

NOTE: Additional information may be required based upon the commander's estimate and/or the
experience of the staff.
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(1) Focuses on the essential tasks supporting mission accomplishment.

(2) Includes prioritiesfor all combat, CS, and CSS elements and how he envisions their support
of hisconcept.

(3) Asaminimum it should address?

(a) Specific COA to consider or not to consider, both friendly and enemy, and the priority for
addressing them.

(b) CCIR.

(c) Reconnaissance guidance.

(d) Risk guidance.

(e) Deception guidance.

(f) Fire support guidance.

(g) Mobility and countermobility guidance.

(h) Security measures to be implemented.

(i) Additional specific prioritiesfor CS and CSS.

(i) Any other information the commander wants the staff to consider.

(k) Time plan.

(I) Type of order to issue.

(m) The type of rehearsal to conduct.

s. S3 section issues a WO to subordinate and supporting units that includes as a minimum?
(1) Restated mission.

(2) Commander's intent.

(3) Unit's AO (sketch, an overlay, or some other description).

(4) CCIR.

(5) Risk guidance.

(6) Reconnaissance to beinitiated by subordinate units.

(7) Security measures.

(8) Deception guidance.

(9) Mobility and countermobility guidance.

(10)Ld@ Specific priorities.

(1)@ Time plan.

(12)d@ CGuidance on rehearsals.

t. Commander and staff?

(1) Periodically review all available facts and assumptions for new or changed information.
(2) Assess theimpact of the changes on the plan.

(3) Make the necessary adjustments.

3. Staff, upon receipt of the commander's guidance, develops COAs for analysis and comparison.
a. During COA development, the commander and staff continue the risk management process.
b. S3, in coordination with the staff, develops COAs by?

(1) Analyzing relative combat power.

(2) Generating options.

(3) Arraying initial forces.

(4) Developing the scheme of maneuver.

(5) Assigning headquarters.

(6) Preparing COA statements and sketches.

c. S3 ensures COAs are screened to meet the criteria of ?

(1) Suitability.

(2) Feasibility.

(3) Acceptahility.

(4) Distinguishability.
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(5) Completeness.

d. S3, under direction of the XO, briefs the COAs to the commander for review (optional).

4. Staff conducts the course of analysis or war gaming process for each COA and begins the
development of a detailed plan while analyzing its strengths and weaknesses.

a. XO coordinates the actions of the staff.

b. S1 analyzes COAsto project potential personnel battle |osses and determine how CSS
provides personnel support during operations

c. S2 role-plays the enemy commander:

(1) Develops critical enemy decision pointsin relationship to the friendly COA.

(2) Projects enemy reactions to friendly actions.

(3) Projects enemy losses.

(4) Identifies information requirements.

(a) Refines the event template to include NAIs that support decision points.

(b) Refines the event matrix with corresponding decision points, TAIs, and high-value targets
(HVT).

(5) Refines situation templates

(6) Participates in the targeting conferences and identifiesHV Ts as determined by |PB.

d. S3 ensures the COA covers every operational aspect of the mission, records each event's
strengths and weaknesses, and annotates the rational.

e. $4 analyzes each COA to assess itssustainment feasibility and ensures that available
movement times and assets will support the COA.

f. Special staff officers help the coordinating staff by analyzing the COAsin their own areas of
expertise, indicating how they can best support the mission.

g. Time permitting, S3 and X O present awar-game briefing to ensure the staff fully comprehends
the results of the war game.

NOTE: During war gaming the commander may modify the COA based on how things develop.
5. Staff, under direction of the XO, compares the feasible COAs.

a. Each staff officer analyzes and eval uates the advantages and disadvantages of each COA from
his perspective and presents his findings for others' consideration.

b. XO normally determines the weight of each evaluation criteria.

c. Each staff officer may use his own matrix, however all must use the same evaluation criteria.
d. Staff identifies the COA that has the highest probability of success against the most likely
enemy COA.

e. Staff identifies the most dangerous enemy COA.

f. Staff, after completing its analysis and comparison, identifies its preferred COA and makes a
recommendation.

g. If the staff can not reach a decision, the XO decides which COA to recommend at the
commander's decision briefing.

h. S3 presents the decision briefing. The briefing includes as a minimum?

(1) Theintent of the higher headquarters (higher and next higher commander).

(2) The restated mission.

(3) The status of own forces.

(4) An updated IPB.

(5) Own COAs, including assumptions used in planning, results of staff estimates, and
advantages and disadvantages including risk of each COA.

(6) The recommended COA.

*6. Commander receives briefing and analyzes all COAs.

NOTE: If herejectsthem, all the process must start over again. If the commander modifies a
l_proposed COA or givesthe staff anew one, the staff must war-game the revised or new one to
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derive the products that result from the war-gaming process.

a. Commander decides on a COA he believesto be the most advantageous.

(1) Refines hisintent statement and CCIR, if required.

(2) Issues any additional guidance on?

(a) Prioritiesfor CS or CSS activities (particularly for resources he needs to preserve his freedom
of action and to ensure continuous service support).

(b) Orders preparation.

(c) Rehearsal preparation.

(d) Preparation for mission execution.

b. Commander decides what level of residual risk he will accept to accomplish the mission.
c. Time permitting, the commander discusses the acceptabl e risks with adjacent and senior
commanders. He must obtain the higher commanders' approval to accept any risk that might
imperil the higher commanders' intent.

d. S3 section issues a WO with essential information so that subordinate units can refine their
plans.

7. Staff refines the selected COA, compl etes the plan, and prepares to issue the OPORD.

a. S3 section, in coordination with the staff, prepares the order or plan to implement the selected
COA.

b. Staff assists subordinate staffs as needed with their planning and coordination.

c. Staff implements accident risk controls by coordinating and integrating them into the
appropriate paragraphs and graphics of the OPORD. It is essential to communicate?

(1) How controls will be put into effect.

(2) Who will implement them.

(3) How they will fit into the overall operation.

d. S3 section integrates staff input and finalizes the OPORD.

e. Commander reviews and approves the OPORD.

f. S3 section reproduces, distributes, and briefs as required.

g. Commander and the staff conduct confirmation briefings with subordinates immediately
following order issue to ensure subordinates understand the commander's intent and concept.

NOTE * Indicates aleader task.
NOTE + Indicates acritical task.

TASK PERFORMANCE SUMMARY BLOCK
ITERATION 1123 (4 I5 M JITOTAL

TOTAL TASK STEPS &
PERFORMANCE MEASURES
EVALUATED

TOTAL TASK STEPS &
PERFORMANCE MEASURES "GO"
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A Framework for Simulation Support of the MDMP
Master’s Thesis by Andy Farnsler, 18-Dec-00

SUBJECT MATTER EXPERT SURVEY

GENERAL: Thank you for taking the time to participate in this survey. Your careful
attention to the matters presented will greatly aid in my thesis research. This survey is
intended for use by professionals knowledgeable in military planning and ssmulation.
My thesis research identifies doctrinal criteria necessary for a smulation to support the
tactica MDMP. | developed and arranged the attached initial criteria according to all
available doctrinal and research references. The focus of this research is primarily on
doctrinal and functional requirements of a simulation to support the MDMP and largely
ignores Graphic User Interface (GUI), hardware, and joint doctrine issues.

INSTRUCTIONS: Please fill in your persona information on this page and complete the
14 question survey on pages 1-9 using the attached criteria. Should you need further
information, have questions, or would prefer to take the survey electronically, please feel
free to contact me at farnser@hotmail.com or (407) 482-9621.

GOAL: The goa of thisresearch isto develop doctrinal criteriafor a simulation to
support the Military Decision Making Process.

QUESTIONS: These criteria are meant to answer the following questions about a generic
simulation made to facilitate the MDMP:

1. Does the simulation accurately represent terrain in sufficient detail for planning?

2. Doesthe simulation accurately model brigade and below operations / behaviors
for each Battlefield Operating System (BOS)?

3. Doesthe simulation facilitate tactical planning as it exists today (particularly
COA development and analysis as well as collaborative planning)?

4. Does the smulation enhance planning as it exists today by incorporating
simulation strengths?

METRIC: As detailed in the attached criteria. Each question above is referenced in the
Sub-category.

YOUR NAME:

EMAIL: PHONE:

ADDRESS:
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1. Do the 12 categoriesin the attached criteria address all aspects of a simulation
supporting the current MDMP process at the tactical level? YES/ NO

If NO, why not?

2. Inthe Mission Receipt category (1):
a. Do the sub-categories sufficiently address category attributes? YES/ NO

If NO, why not?

b. Areal necessary references included? YES/ NO

Should any references be added, changed, or deleted?

c. Do the measures and associated metrics provide a realistic evaluation tool
for asimulation to support the sub-category? YES/ NO

If not, how should they be changed?
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d. Could the phrasing or terminology be changed to improve the quality of
the category? YES/ NO If YES, make changes directly to the category.

3. Inthe Mission Analysis category (2):
a. Do the sub-categories sufficiently address category attributes? YES/ NO

If NO, why not?

b. Areal necessary references included? YES/NO

Should any references be added, changed, or deleted?

c. Do the measures and associated metrics provide a realistic evaluation tool
for asimulation to support the sub-category? YES/ NO

If not, how should they be changed?

d. Could the phrasing or terminology be changed to improve the quality of
the category? YES/ NO If YES, make changes directly to the category.
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4. Inthe COA Development category (3):
a. Do the sub-categories sufficiently address category attributes? YES/ NO

If NO, why not?

b. Areall necessary referencesincluded? YES/NO

Should any references be added, changed, or deleted?

c. Do the measures and associated metrics provide a realistic evaluation tool
for asimulation to support the sub-category? YES/ NO

If not, how should they be changed?

d. Could the phrasing or terminology be changed to improve the quality of
the category? YES/ NO If YES, make changes directly to the category.
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5. Inthe COA Analysis category (4):
a. Does the sub-category sufficiently address category attributes? YES/ NO

If NO, why not?

b. Areall necessary references included? YES/ NO

Should any references be added, changed, or deleted?

c. Do the measures and associated metrics provide a realistic evaluation tool
for asimulation to support the sub-category? YES/ NO

If not, how should they be changed?

d. Could the phrasing or terminology be changed to improve the quality of
the category? YES/NO If YES, make changes directly to the category.
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6. Inthe COA Comparison category (5):
a. Does the sub-category sufficiently address category attributes? YES/ NO

If NO, why not?

b. Areall necessary references included? YES/ NO

Should any references be added, changed, or deleted?

c. Does the measure and associated metric provide arealistic evaluation tool
for asimulation to support the sub-category? YES/ NO

If not, how should they be changed?

d. Could the phrasing or terminology be changed to improve the quality of
the category? YES/ NO If YES, make changes directly to the category.

88



7. Inthe COA Briefing and Approval category (6), can simulation support this category
in any way other than included in category 7, Orders Production and Briefing?
YES/NO

If YES, please explain.

8. In the Orders Production and Briefing category (7):
a. Do the sub-categories sufficiently address category attributes? YES/ NO

If NO, why not?

b. Areall necessary references included? YES/NO

Should any references be added, changed, or deleted?

c. Do the measures and associated metrics provide a realistic evaluation tool
for a simulation to support the sub-categories? YES/ NO

If not, how should they be changed?
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d. Could the phrasing or terminology be changed to improve the quality of
the category? YES/ NO If YES, make changes directly to the category.

9. Inthe Flexibility category (8):
a. Isthiscategory necessary for a ssimulation to support the MDMP? YES/
NO

If NO, why not?

b. Areall necessary referencesincluded? YES/NO

Should any references be added, changed, or deleted?

c. Do the measures and associated metrics provide a realistic evaluation tool
for asimulation to support the category? YES/ NO

If not, how should they be changed?

d. Could the phrasing or terminology be changed to improve the quality of
the category? YES/ NO If YES, make changes directly to the category.
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10. In the Interoperability category (9):
a. Isthiscategory necessary for a simulation to support the MDMP? YES/
NO
If NO, why not?

b. Areall necessary referencesincluded? YES/NO

Should any references be added, changed, or deleted?

c. Do the measures and associated metrics provide a realistic evaluation tool
for asimulation to support the sub-categories? YES/ NO

If not, how should they be changed?

d. Could the phrasing or terminology be changed to improve the quality of
the category? YES/ NO If YES, make changes directly to the category.
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11. In the Entity Behaviors category (10):
a. Isthiscategory necessary for a simulation to support the MDMP? YES/
NO
If NO, why not?

b. Areall necessary references included? YES/ NO

Should any references be added, changed, or deleted?

c. Do the measures and associated metrics provide a realistic evaluation tool
for asimulation to support the category? YES/ NO

If not, how should they be changed?

d. Could the phrasing or terminology be changed to improve the quality of
the category? YES/NO If YES, make changes directly to the category.
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12. Inthe Recording category (11):

a. Isthiscategory necessary for a simulation to support the MDMP? YES/
NO

If NO, why not?

b. Areall necessary references included? YES/ NO

Should any references be added, changed, or deleted?

c. Do the measures and associated metrics provide a realistic evaluation tool
for asimulation to support the category? YES/ NO

If not, how should they be changed?

d. Could the phrasing or terminology be changed to improve the quality of
the category? YES/ NO If YES, make changes directly to the category.
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13. In the Decision Support category (12): Is this category necessary for a smulation to
support the MDMP? YES/NO

If NO, why not?

14. Does the attached criteria accurately reflect user functionality concerns for a
simulation supporting the MDMP (not including user interface and specific hardware
requirements)? YES/ NO

If NO, what criteria are missing? What criteria should be removed from the list?
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Category

Sub-Category / Question

Reference

Metric

Measure

1. Mission Receipt

Incorporates Higher Unit Graphics /2

FM 101-5, FM 101-5-1,
FBCB2 UFD

1-5; 1 = Cannot Incorporate 5 = Includes all
FM 101-5-1 symbols and graphics. 2-4 scaled for
% of symbols incorporated from FM 101-5-1.

"1 through 5

Entity types / 1

Simulation Realistically models all major U.S. and
threat equipment entity types and their
capabilities. Including terrorist, guerrilla, and
conventional threat types. Capable of introducing

new tvpes of entities

GO/NO-GO

2. Mission Analysis

Represents the Modified Combined
Obstacle Overlay (MCOO) /3

FM 101-5, FM 34-130,
FM 7-30, FM 21-26

Simulation Area of Operation (AO) scalable from
1km2 to a minimum of 9x25 km. Area of Interest

(Al) display capability.

FM 2126

GO/INO GO

Simulation can represent 10 Terrain features:
Cut, Fill, Hill, Saddle, Ridge, Valley, Spur, Draw,
Cliff, Depression using accepted methods in FM
21-26.

GO/INO GO

FM 21-26, FM 533

Simulation models all vegetation types of Table 3-
4, FM 5-33. Can represent all natural terrain
surface configuration, soil features, water
features, and obstacles IAW FM 5-33.

FM 2126

GO/INO GO

Simulation is Military Grid Reference System
(MGRS) compatible.

GO/INO -GO

FBCB2 UFD

Simulation is DED, DTED compatible.

GO/NO-GO

FM 90-10-1, OneSAF
ORD, FM 5-33

Simulation uses verified models of urban and
dynamic terrain including all man-made object
types of Chapter 2, FM 5-33 and all obstacles in
FM 101-5-1.

GO/NO-GO

Represents the Modified Combined
Obstacle Overlay (MCOO) /3

ARTEP 7-30-MTP, FM
5-33, FM 34130

Simulation represents all characteristics of the
MCOO IAW “Conduct IPB" task and FM 34-130
by incorporating them from higher product or
through user creation

GO/NO-GO

Includes terrain sketch and COA
sketch / modification tool / 2

FM 101-5

User can create / add / draw all above criteria, if
necessary.

GO/INO GO

NBC / Weather analysis and modeling
capabilities / 4

FM 34-130, FM 34-81-1,
FM 3-6, FM 101-5

Simulation incorporates verified models of effects
of all NBC agents, smoke, and weather types.

GO/INO GO

Graphic overlay creation tool and
display methods capabilities /2

FM 101-5, FBCB2 UFD

Simulation can distinguish /display from 0-10
overlays and can have at least 5 COAs open
simulaneously. User can scale the display as
desired. User can designate the Decisive Point
(DP) and key terrain for the operation.

GO/INO GO

FM 34-130, ARTEP 7-
30-MTP

User can create / display Enemy Event
Templates, MCOO, SITTEMPs, doctrinal
template, and event matrix. Simulation enables
easy addition or deletion of graphical objects to
any overlay.

GO/INO -GO

Displays forces available (friendly and
enemy) /2

FM 101-5

Simulation allows loading of saved or doctrinal
task organization. Allows easy changes to task

GO/NO -GO

org including support relationships.

Displays current situation / 2

ARTEP 7-30-MTP, FM
711

Simulation allows user to indicate Unit Basic Load
(UBL), Controlled Supply Rates (CSRs) for

supply classes I, IlI, IV, and V as a minimum.
Also allows user to change entity supply
configuration such as Armor Piercing (AP) heavy,
fuel pods, rocket heavy for SEAD aircraft, etc.

GO/NO GO

Displays current situation / 2

ARTEP 7-30-MTP

User can assign Named Areas of Interest (NAI's)
or sensors to entities by time, location, and/or

type

GO/NO GO

FM 101-5

User can combine or separate units to task from

individual to Brigade level (OPFOR division).
User can "join" entities to others to conduct

mounted or air movement.

GO/NO GO

FM 101-5, FM 3-0,
ARTEP 7-30-MTP

User can assign priorities of support for units and
battlefield functions to model command support
relationships. This includes non-organic assets
such as CAS naval gunfire, psyops, and signal.

GO/INO GO

Note: In

the initial

section 3.3.5.

f ranewor Kk,

questi on nunbers do not
metric questions devel oped in section 3.3.5.
correct question nunbers for

Appendi x |

each sub-category as devel oped in
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Category

Sub-Category / Question

Reference

Metric

Measure

3. COA
Development

Relative Combat Power Analysis
(RCPA)/2

FM 101-5

Simulation can calculate and display firepower
and protection weighted force structures analysis
for friendly and enemy forces based on the
friendly and enemy task organization displayed at
the time..

GO/NO-GO

Line of Sight Tool / 4

OneSAF ORD

User can display individual entity or unit fields of
fire over elevation and through foliage. Range
fan depiction for each weapon/unit type. User
can easily change entity location during COA
|setup or simulation.

GO/NO-GO

Tasking / 2

AUTL (DA PAM 11-XX)

User can task entities IAW Sections 1 through 3
of Appendix D, of the AUTL. 1 =cannottask, 5=
includes all. 2-4 based on a subjective scale to
be determined later.

Tasking / 2

FM 100-5/FM 3-0

"1 through 5

User can assign entities 1 of 5 forms of
manuever (envelopment, turning movement,
penetration, infiltration, or frontal attack) or 2
patterns of defense (mobile or area) (defend in
sector or defend in battle position) or one of 13
stabiliity and support operations / OOTW (see FM
3-0) or other tasks in the AUTL as specified
above.

GO/NO-GO

FM 100-5/FM 3-0

to be achieved. User can change unit tasks by
phase / time of the operation IAW the user
developed synchronization matrix.

GO/NO-GO

User can allocate SOPs to units, unit types, or
entity types. User can establish global basic
Rules of Engagement (ROE) for forces. User
can copy routes, orders, SOP's and other
Graphical Control Measures to entities.

GO/NO-GO

ARTEP 7-30-MTP

User can associate risk with an asset by
subjectively assigning criticality, vulnerability,
recuperability, and threat.

GO/NO-GO

FM 101-5

User can designate entities as Main Effort (ME)
and Supporting Efforts (SE). Implications for this
assignment include priority of support.

GO/NO-GO

ARTEP 7-30-MTP

User can specify the method of employment for
lift and attack aviation assets.

FM 101-5

GO/NO-GO

User can assign headquarters to units, graphic
control measures, and create an optional legend.

Tasking / 2

FM 101-5

GO/NO-GO

User can assign Purpose, Priority (effort and
support), Allocation and Restrictions to
capabilities including Engineer Support, Atrtillery,
CAS, ADA and other CS and CSS assets.

GO/NO-GO

ARTEP 7-30-MTP

Simulation models Air Defense Atrtillery
operations using weapons range fans, elevation,
incidental coverage, terrain, graphics, and entity
behaviors (including passive air defense, weapon
control status, and warning status). Simulation
can depict radar coverage in the area of Interest.

GO/NO-GO

ARTEP 7-30-MTP

Simulation models Casualty Evacuation
(CASEVAC) operations and resupply with verified
models. Also allows bookkeeping of supply
classes I, lIl, IV and V beginning with doctrinal
levels or user input. Allows creation of CSS
overlay and all other required overlays.

GO/NO-GO

ARTEP 7-30-MTP, FM
6-20-10

Simulation accurately models targeting (of entity
types) through allocation of the essential fire
support tasks including the objective, formation,
and function for each target, with its purpose,
method, and effects. Also allows assignment of
trigger points for artillery targets. User can
associate trigger points with decision points,
NAI's, or Targeted Areas of Interest (TAI's). User
can designate entities as target observers.
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Category

Sub-Category / Question

Reference

Metric

Measure

3. COA
Development
(CONTINUED)

Tasking /2

FM 100-5 / FM 3-0

User can issue Priority of fires, Time on Target,
engagement criteria, and priority targets for all
weapon / entity types. User can designate entity
types as High Payoff Targets (HPTSs).

GO/NO-GO

FM 7-98, FM 71-1

Simulation can model air and ground resupply
including service station, tailgate, and emergency
resupply. This includes FAARP, LOGPAC, ROM,
FLE, and Forward Support Company (FSC)
operations, and Blackstar technique as a
minimum for classes |, lIl, IV, and V..

GO/NO-GO

ARTEP 7-30-MTP

Simulation accurately models 4 types of
breaching operations, assault, in-stride, covert,
and deliberate. Simulation accurately models 3
types of route clearance operations, Linear,
Combat, and Combined.

GO/NO-GO

ARTEP 7-30-MTP

User can create obstacle zones, belts, or groups
with obstacle intent graphics that act as dynamic
terrain in aggregated simulation. Simulation gives
estimate of Class IV and time requirements
based on obstacle type and dimensions.

GO/NO-GO

4. COA Analysis

War-gaming / 2

FM 101-5

Simulation enables Action / Reaction /
Counteraction war-gaming.

GO/NO-GO

FM 101-5

Simulation uses a method for recording the war
game.

GO/NO-GO

4. COA Analysis
(CONTINUED)

War-gaming / 2

FM 101-5

Simulation allows unlimited user-defined branch
and sequel analysis including contingencies,
reserve operations, and other decision dependent
situations User can specify abort criteria for units
and tasks.

GO/NO-GO

Simulation uses verified movement and attrition
models for direct and indirect (and EW) weapons
including fratricide for each entity type.

Simulation adequately models all current munition|
types and their effects. Also allows addition of
munition types.

GO/NO-GO

ARTEP 7-30-MTP

Simulation accurately models Mobility (SOSR),
Countermobility (effects), and Survivability
operations and fortifications using dynamic
terrain, graphics, and entity behaviors.

GO/NO-GO

Simulation models signals used for
communication such as star clusters.

FM 101-5

Simulation allows war-gaming by belt, box, and
avenue methods

GO/NO-GO

ARTEP 7-30-MTP

Simulation facilitates creation of the Decision
Support Template (DST), Target Synchronization
Matrix, Fire Support Execution Matrix (FSEM),
Target List Worksheet, and Execution Matrix and
other decision support tools.

GO/NO-GO

5. COA
Comparison

FM 101-5

Simulation provides standard criteria for COA
comparison with adequate estimates of criteria
such as supply (class I, Ill, 1V, V) consumption,
casualties, relative risk, mass, etc for each COA.

GO/NO-GO

6. COA Briefing
and Approval

See orders production and briefing

7. Orders
Production and
Briefing

Electronic Distribution /2

FBCB2 UFD

Simulation allows saving and export of all war-
game executions.

GO/NO-GO

FBCB2 UFD

Simulation allows saving, export, and printing (to
scale or as user determined) of all overlays and
graphics.

GO/NO-GO

Briefing / 2

OneSAF ORD

Simulation allows rapid COA replay.

GOINO-GO

OneSAF ORD

Simulation allows voice capture.

GO/NO-GO
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Category

Sub-Category / Question

Reference

Metric

Measure

8. Flexibility

OneSAF ORD, Barone
& Roberts, Garrabrants
&Blais, Surdu

Simulation is real-time and much faster than real
time capable. (Time compression of at least 9:1).

GO/NO-GO

OneSAF ORD, Barone
& Roberts, Garrabrants
&Blais, Surdu

User can easily execute a COA simulation using
any combination of overlays for contingency
analysis. Simulation is interruptible and
changeable (entity locations and tasks, etc.) while|
the COA is executing.

GO/NO-GO

OneSAF ORD

The simulation can model up to 10 sides /
factions including civilians and Non-
Governmental Organizations (NGO's).

GO/NO-GO

Simulation is executable on as many Operating
Systems as determined feasible by the
responsible agency.

GO/NO-GO

Simulation enables quick (< 1 minute) loading of
COAs.

GO/NO-GO

9. Interoperability

Standards

AR 5-11

Simulation is High Level Architecture (HLA)
Compliant.

GO/NO-GO

AR 5-11

Simulation complies with DOD Technical
Architecture Framework for Information
Management (TAFIM).

GO/NO-GO

AR 5-11

Simulation is compatible with the Joint Technical
Architecture (JTA).

GO/NO-GO

Collaborative Planning 2 / 4

JMACE experiment,
FBCB2 UFD

Simulation is Distributed and Interactive with
messaging, real time drawing, commander
synchronization control, and MDMP timeline
capabilities.

GO/NO-GO

Run Time modes / 4

OneSAF ORD

Simulation can run in stand-alone, linked, or
networked modes

GO/NO-GO

10. Entity
Behaviors

OneSAF ORD

Simulation can fully automate entity behaviors
during war-game simulations, including battlefield
congestion.

GO/NO-GO

Simulation uses a verified model for unit
communications.

GO/NO-GO

OneSAF ORD

CGF entities recognize graphics (All of FM 101-5-
1) including boundaries, control and coordination
measures, TRPs, NAl's, objectives, and
obstacles and behave accordingly at them.

OneSAF ORD

GO/NO-GO

CGF entities experience behavioral degradation
from the effects of terrain, weather, and
operations.

GO/NO-GO

OneSAF ORD

Entities behave appropriately on all types of
terrain, trafficability, vegetation, and features.

GO/NO-GO

11. Recording

OneSAF ORD

Simulation allows saving of multiple COA war-
game iterations for each mission.

GO/NO-GO

Logging Capability / 4

OneSAF ORD

Simulation can record and store COA run data
including time, entity location, action, and results
in a user-friendly database.

GO/NO-GO

Logging Capability / 4

Simulation records/estimates COA personnel and|
equipment losses with supply status usage.

GO/NO-GO

12. Decision
Support

Not addressed in this research
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LTC Dom trovich:

1.

LTC Dom trovich stated that the framework nust include
the ability for a commander to add to, change, or

del ete COA conparison / evaluation criteria. Added to
metric in category 4.

LTC Dom trovich requires the addition of a Troop-
Leadi ng Procedures (TLP) reference and sinulation tool
to allow for better tracking of the avail abl e pl anni ng
tinme. Addressed in category 9. Moved requirenents to
new category (13).

LTC Dom trovich affirnmed the need for sinulation
flexibility and entity behavi ors.

MAJ Sur du:

1.

MAJ Surdu commented that the framework nust include
the ability to support collaborative rehearsals and
After-Action Reviews. He stated that this nust be

i ncluded as an additional category. Added category
(13), Collaborative Planning. He said that the
interoperability and entity behaviors categories are
not necessary for a sinmulation to support the MDVWP. No
action. D scussed in chapter 3.

MAJ Surdu stated that a sinulation supporting the MDW
shoul d al so i ncorporate Vector Product Format (VPF)
terrain. Added VPF Terrain to netric in category 2.
He also affirned the need for dynamc terrain
representation including mssing bridges, craters, and
f | oodi ng. Added to nmetric in category 2.

MAJ Surdu requires that the sinulation nodel entity
behavi oral attributes including training, norale,
cohesi on, | eadership, and communi cations. Addressed
in chapter 3—nclude as |ong as additional behavi or
characteristics do not degrade COA Anal ysis

per f or mance.

MAJ Surdu confirned the need to designate entities as
mai n effort and supporting efforts, assign themroutes
or axes of advance, and priority of fires. He inplied
that additional entity tasking should be done by
exception to keep the sinulation frombeing too sl ow.
Furt her research.
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10.

11.

12.

13.

14.

15.

MAJ Surdu stated the framework should not include a
Li ne-of -Sight tool. No action. No SME consensus.

MAJ Surdu commented that the Action-Reaction-
Counteraction paradigmis insufficient as a COA

anal ysis technique. Further research.

MAJ Surdu requires that COL Trevor Dupuy’'s Attrition
be included as a reference under COA analysis. He

al so stated that civilian war-ganmes and war-gam ng
books are applicable. No action. MAJ Surdu suggested
that attrition nodeling include soft factors such as
nor al e, cohesion, and | eadership. No Action.

Val idation issue for further research

MAJ Surdu confirmed that conmmanders nust be able to
change the COA Evaluation criteria. He is concerned
about how added, subjective criteria would be

wei ghted. Changed netric in category 4.

MAJ Surdu suggested that unit Standard Operating
Procedures (SOP) will help define criteria for Oders
Production and Briefing. No action. No doctrinal
reference avail abl e.

MAJ Surdu requested clarification on voice capture as
part of the Orders Production and Briefing category.
Added to netric in category 7.

MAJ Surdu expressed concern that the detail required
in COAs will make it very difficult to load themin
less than a mnute. Clarified netric in category 8.
MAJ Surdu wote that the interoperability category
needed to be clarified and expanded to include target
applications. No action. My restrict future
application of the framework. Interoperability
governed by AR 5-11.

MAJ Surdu requires that a sinulation supporting the
MDWVP have sinply defined entity behaviors. This
enabl es realistic conmparison of COAs. Further
Resear ch

MAJ Surdu inquired if AAR references from NTC were
applicable to the franework. No action. Addressed in
chapter 1.

MAJ Surdu affirned the need for decision support
capabilities for a simulation supporting the MDMP. No
action.
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16.

M.

1.

MAJ Surdu was concerned that sonme areas of the
framework criteria were too detailed to support the
MDMP. No action. This is a critical issue for
further research. As discussed in chapter 3,
capabilities nmust be bal anced agai nst performance.

Eri ¢ Johnson:

M. Johnson suggested that the textual parts of the
OPORD be included in the framework. Added sub-
category “Text-based products” to category 7.

M. Johnson stated that the nmetrics throughout the
framewor k need nore scalability. Changed appropriate
measures to reflect 0-100% conpl ete.

M. Johnson requires clarification of maneuver unit
support priority and tasks to CS and CSS units
priority of effort. No action. The distinction is
between priority of effort for capabilities and
priority of support based on unit m ssion.

M . Johnson suggested that a sinulation supporting the
MDVMP nust allow printing of the Execution MatriXx.
Added to netric in category 7.

M. Johnson expressed that the Flexibility category is
extrenely inportant for end-user functionality. No
action.

M . Johnson asserted that the COA Anal ysi s/ Repl ay
capabilities nust allow at least a 60:1 tine
conpression ratio. Discussed in chapter 3. Further
resear ch.

M. Johnson stated that a simulation supporting the
MDOMP shoul d be PC-based. No action. Hardware issues
are not addressed in this research. PC requirenent
may restrict future application of the franework.

LTC W mer:

1.

LTC Wl ner stated that Coll aborative planning should
be added as a major category. Added nmmjor category
13.

LTC WI nmer suggested the text tools for OPORD
production be included in the framework. Added sub-
category “Text-based products” to category 7.
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10.

11.

12.

13.

LTC W I ner suggested nore scalability in all metrics
based on a study of user needs. Changed appropriate
nmeasures to reflect 0-100% conpl ete.

LTC Wlner stated that the framework shoul d detail the
systens to be supported by nanme (FBCB2, MZS, etc.).
No action. My restrict future application of the
framework. Interoperability governed by AR 5-11.
LTC WI ner questioned the necessity for detail ed

weat her nodeling in a sinulation supporting the NDWP.
Addressed in chapter 3—nclude as | ong as additional
nodel i ng characteristics do not degrade COA Anal ysis
per f or mance.

LTC WI ner expressed concern that the detail required
in the framework (particularly in the COA devel opnent
category) might limt the performance of the system
No action. As discussed in chapter 3, capabilities
must be bal anced agai nst performnce.

LTC W1 ner suggested COA devel opnent include the
ability to create and nmani pul ate COAs or parts of
COAs. Added to netric in category 4.

LTC WI ner suggested addi ng COA devel opnent steps to
t he COA devel opnent category. Added four sub-
categories to category 3 and changed two ot her sub
categories to reflect the steps of COA devel opnent
nore clearly.

LTC Wilner stated that the nethod of recording the
war - ganme should be explicit in the frane-work. Added
to netric in category 4.

LTC WI ner suggested adding formatted briefing
tenplates to category 6 for increased briefing
flexibility. No action. Reference not avail abl e.
LTC W I nmer questioned the maxi mum nunber of 10 sides
to nodel in the sinmulation. Further research. No SME
consensus.

LTC W I ner questioned the need to have the simnulation
support different Operating Systens. Further

resear ch.

LTC Wil ner stated that the Entity Behavi ors category
was unnecessary for nodeling operations above the
conpany level. No Action. Discussed in chapter 3.
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LTC Ri ese:

1.

10.

11.

12.

13.

LTC Riese stated that neasures for all criteria nust
be reexamined. He inplied they are not flexible
enough. He suggested changing the nmeasures for each
category. Changed appropriate nmeasures to reflect O-
100% conpl et e.

LTC Ri ese suggested addi ng Commander’s Gui dance as a
maj or category in the framework. Added category 14.
LTC Ri ese suggested incorporating higher-Ievel
commander’s intent into a sinulation supporting the
MDMP. Added to netric in category 1.

LTC Ri ese questioned the need for a sinmulation to
represent the 10 terrain feature types. No action.
No SME consensus.

LTC Riese stated the franmework nust include
commander’ s pl anni ng gui dance. Added category 14.
LTC R ese questioned the necessity for the sinmulation
to include battle drills (such as nethods of
breaching). Further research.

LTC Ri ese suggested the inclusion of staff estimtes
in the sinmulation. No action. As discussed in
chapter 3, capabilities nust be bal anced agai nst

per f or mance.

LTC Ri ese suggested listing all COA conpari son
criteria in the framework. Added netric to category
4.

LTC Riese stated that a sinulation supporting the NDWP
must all ow for rapid change/ pi ecing of COAs. Added to
metric in category 4.

LTC Ri ese asserted that FM 101-5 be included as a
reference for the Orders Production and Briefing
category. Added sub-category to category 7

LTC Ri ese requested clarification on “voice capture”
in category 7. Carified nmetric in category 7.

LTC Ri ese suggested that a 9:1 tinme conpressi on was
insufficient to support COA analysis. Further
research. He also stated that the user should be able
to skip parts of a briefing replay. Added to netric
in category 7.

LTC Riese stated that nodeling of 10 sides in a COA
may be insufficient. Further research. No SME
consensus.
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14.

15.

16.

17.

18.

19.

LTC Ri ese questioned the need for the simulation to be
HLA conpliant. No Action. AR 5-11 requirenent.

LTC Ri ese suggested that the interoperability category
i ncl ude col | aborative planning ained at i nproving
concurrent/si nul taneous subordi nate pl anni ng. Added
sub-category to category 13.

LTC Ri ese suggested exam ning other references for
entity behavior criteria. Further research

LTC Ri ese questioned the ability to verify a nodel of
unit conmuni cations. Further research.

LTC Ri ese stated the franmework nust include the
ability to quickly change enenmy COAs. No acti on.
Eneny COAs are a type of overlay for franmework

pur poses.

LTC Ri ese asserted that a sinulation supporting the
MDMP nust allow for AAR and post-nortem anal ysis.
Added addi tional category (13), Collaborative

Pl anni ng.

LTC Lee:

1

LTC Lee suggests the incorporation of text-based tools
for input and output of OPORD products--particularly
for tracking commander's gui dance in each category.
Added category 13 and 14.

LTC Lee states that nore CSS functions/roles need to
be included in the framework such as mai nt enance,

per sonnel system functions, and civil affairs.

Further research.

LTC Lee comments that adding plan tracking (decision
support) capabilities including MDVP tinelines,

pl anning tinme remaining, and product rem nders (such
as warni ng order publishing) would greatly enhance a
sirmul ati on supporting the MDMP. NDWMP tineline
capability noved to category 13. Decision support not
addressed in this research.

LTC Lee suggests that nost of the best references for
devel opi ng pl anning are | ocated in custom sources,
such as professional schools and unit SOPs. Further
research.

LTC Lee states that FM 3-0 accounts for 25 SASO t asks,
not 13 as incorporated in the framework. Changed
metric in category 3.
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LTC Lee points out potential difficulties with
assigning SOPs to entity types. Further research.
LTC Lee requires a sinulation in support of the NMDWP
to support risk assessnent in close, deep, and rear
operations (both offensive and defensive). Added to
metric in category 3.

LTC Lee suggests the framework support decisions by
notifying the user when plan conflicts with stored
obj ectives / overlays. No Action. Decision support
is not addressed in this research.

M. Geg Schow (This interview was conducted in person)

1

M. Schow nmade no specific comments on the franmework.
H s general comments are indicated here. M. Schow
felt that the framework provi des a good basis for
further research but that it is generally insufficient
for use in developing a simulation to support the
MDMP. No Action. No SME consensus.

M. Schow indicated that the current MDMP may not be
sufficient for future operations. He stated that the
framewor k probably does not cover everything. No
Action. No SME consensus.

M. Schow inplied that the franmework was insufficient
to use in a field environnent. No Action. No SME
consensus.

M. Schow inplied that the goal in using appropriate
references is not to find all but the nost sufficient
ones for each case. Further research.

M. Schow commented that the neasures nust account
for, “How well does a sinulation support each area of
t he MDMP?” (as opposed to, “Does it support the
MDMP?”). Changed appropriate neasures to reflect O-
100% conpl et e.

M. Schow stated that the best way a simulation can
support the MDWMP is through conbini ng COA Devel opnent,
COA Anal ysis, and COA Conparison and Sel ection into
one step. He further asserted that the output of this
sinmul ati on would be the COA Briefing. Further
research. No SME consensus.

M. Schow suggested that the netrics are insufficient
since they are not defined. Further research. No SME
consensus.
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Part 1: LTC Domnitrovich

1. Do the 12 categoriesin the attached criteria address all aspects of a simulation
supporting the current MDMP process at the tactical level? NO

If NO, why not?

_ #5DOESNOT ALLOW FOR ADDITION OF OTHER CRITERIA ASTHE
COMMANDER MAY DESIRE AS EVALUATION
CRITERIA

2. In the Mission Receipt category (1):

c. Do the sub-categories sufficiently address category attributes? YES/
If NO, why not?

d. Areal necessary references included? / NO
Should any references be added, changed, or deleted?
__ADD TLP SO YOU CAN DO TIME CONSTRAINED EXERCISES

c. Do the measures and associated metrics provide a realistic evaluation tool
for asimulation to support the sub-category? YES/

If not, how should they be changed?
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e. Could the phrasing or terminology be changed to improve the quality of
the category? NO If YES, make changes directly to the category.

3. Inthe Mission Analysis category (2):

c. Do the sub-categories sufficiently address category attributes? YES/
If NO, why not?

d. Areal necessary referencesincluded? YES/

Should any references be added, changed, or deleted?

c. Do the measures and associated metrics provide a redlistic evaluation tool
for asimulation to support the sub-category? YES/
If not, how should they be changed?

d. Could the phrasing or terminology be changed to improve the quality of
the category? NO If YES, make changes directly to the category.

4. Inthe COA Development category (3):

a. Do the sub-categories sufficiently address category attributes? YES
If NO, why not?
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b. Areall necessary references included?
Should any references be added, changed, or deleted?
SEE NOT ABOVE REF TLP

c. Do the measures and associated metrics provide a realistic evaluation tool
for asimulation to support the sub-category? YES

If not, how should they be changed?

d. Could the phrasing or terminology be changed to improve the quality of
the category?/ NO If YES, make changes directly to the category.

5. Inthe COA Analysis category (4):
a. Doesthe sub-category sufficiently address category attributes? YES

If NO, why not?
ADD THE ABILITY TO ADD ADDITIONAL CRITERIA OR DELETE
UNDESIRED CRITERIA

b. Areall necessary references included? YES

Should any references be added, changed, or deleted?
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c. Do the measures and associated metrics provide a realistic evaluation tool
for asimulation to support the sub-category? YES

If not, how should they be changed?

d. Could the phrasing or terminology be changed to improve the quality of
the category? NO If YES, make changes directly to the category.

6. Inthe COA Comparison category (5):
a. Doesthe sub-category sufficiently address category attributes? NO

If NO, why not?
SEE NOTE ABOVE IN PRIOR CATAGORY
b. Areall necessary referencesincluded? YES

Should any references be added, changed, or deleted?

c. Does the measure and associated metric provide a realistic evaluation tool
for asimulation to support the sub-category? YES/

If not, how should they be changed?
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d. Could the phrasing or terminology be changed to improve the quality of
the category?/ NO If YES, make changes directly to the category.

7. Inthe COA Briefing and Approval category (6), can simulation support this category
in any way other than included in category 7, Orders Production and Briefing?
NO

If YES, please explain.

8. In the Orders Production and Briefing category (7):
a. Do the sub-categories sufficiently address category attributes? YES

If NO, why not?

b. Areadl necessary referencesincluded? YES

Should any references be added, changed, or deleted?

c. Do the measures and associated metrics provide a realistic evaluation tool
for asmulation to support the sub-categories? YES
If not, how should they be changed?
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d. Could the phrasing or terminology be changed to improve the quality of
the category?/ NO If YES, make changes directly to the category.

9. Inthe Flexibility category (8):
a. Isthiscategory necessary for a ssimulation to support the MDMP? YES/
If NO, why not?

THISISPROBABLY ONE OF THE BETTER SECTIONS TO ALLOW
THE USER TO GET WHAT HE NEEDS

b. Areall necessary referencesincluded? YES

Should any references be added, changed, or deleted?

c. Do the measures and associated metrics provide a realistic evaluation tool
for asimulation to support the category? YES

If not, how should they be changed?

d. Could the phrasing or terminology be changed to improve the quality of
the category?/ NO If YES, make changes directly to the category.

10. Inthe Interoperability category (9):
a. Isthiscategory necessary for a simulation to support the MDMP? YES/
If NO, why not?
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b. Areall necessary references included? YES
Should any references be added, changed, or deleted?

c. Do the measures and associated metrics provide a realistic evaluation tool
for a simulation to support the sub-categories? YES/

If not, how should they be changed?

d. Could the phrasing or terminology be changed to improve the quality of
the category?/ NO If YES, make changes directly to the category.

11. In the Entity Behaviors category (10):
a. Isthiscategory necessary for a simulation to support the MDMP? YES/
If NO, why not?
GOOD ADDITION ATTRIBUTES HERE
b. Areall necessary referencesincluded? YES/

Should any references be added, changed, or deleted?
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c. Do the measures and associated metrics provide a realistic evaluation tool
for asimulation to support the category? YES/

If not, how should they be changed?

d. Could the phrasing or terminology be changed to improve the quality of
the category?/ NO If YES, make changes directly to the category.

12. Inthe Recording category (11):
a. Isthiscategory necessary for a ssimulation to support the MDMP? YES/
If NO, why not?

b. Areall necessary referencesincluded? YES/
Should any references be added, changed, or deleted?

c. Do the measures and associated metrics provide a realistic evaluation tool
for asimulation to support the category? YES/

If not, how should they be changed?

130



d. Could the phrasing or terminology be changed to improve the quality of
the category? / NO If YES, make changes directly to the category.

13. In the Decision Support category (12): Is this category necessary for a simulation to
support the MDMP? YES

If NO, why not?

14. Does the attached criteria accurately reflect user functionality concerns for a
simulation supporting the MDMP (not including user interface and specific hardware
requirements)? YES/

If NO, what criteria are missing? What criteria should be removed from the list?
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Part 2: MAJ Surdu

1. Do the 12 categories in the attached criteria address all aspects ofa gi
supporting the current MDMP process at the tactical level? YES (NO )

If WO, why not?
sampe af the ness’ eabo

LT i
7

ey -w'_.)

=

e

2. In the Mission Receipt category (1):
& Dnﬂuaub—cmwﬁuwfﬁdmﬂymmwm &

I NO, why not?

b, Are all necessary references included? YES /NO
Should any references be sdded, changed, or deleted?

Yes,
€. Do the measures and associated metrics realistic evaluation tool
for a simulation to support the NO
If not, how should they be changed?
d. Could the phrasing or zy be changed to improve the guality of
the category? YES YES, make changes directly to the category.
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3. In the Mission Analysis category (2):
a. Do the sub-categories sufficiently address category attributes? YES £HG>

If NO, why not?

- = I.-;.-_. : (3.5 s
b. Mﬂm‘éswré&oumd\ﬁ@m

. Should sny references be added, changed, or deleted?

Sec rlcs 17 *’%“3

T Mﬂf &fﬂﬂ-ﬂat‘

you OE fm

t‘&ﬂ""m ¢. Do the measures and associated metrics provide a realistic evaluation tool
for a simulation to support the sub-category? YES / NO
If not, how should they be changed?

d. Could the phrasing or inology be changed to improve the quality of
the category? YES YES, make changes directly to the category.

4, Inthe COA Development category (3);
8. Dao the sub-categories sufficiently address category atiributes? ‘:'E@

H NO, why not?

= RcP w mof soArdgmt . Ctde meey’ n snelooke
hemr” sl fodw é-umry/ mk_! méu.rmn‘
LrcolarIAR, Campns -

= _dmda~ (0L = foo moeh c‘&‘éa;y_ i YT 4 mrca/
£ magreds af ik fﬂ‘yd')&‘? s

e porL 2 ,,-"L:E g /;,?’M-M g .jﬁ'f“ J(W-:y
.:#’w*f:? c:rxf_-,.r{ el e T Eﬁvfh

prrarsby af fm
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b. ﬁmﬂmwmfﬁmhd\ﬂd@ﬂ

Should any references be added, changed, or deleted?

¢. Do the measures and associated metrics proy istic evaluation tool
for a simulation to support the sub-cate O
if not, how skould they be changed?
d. Could the phrasing gy be changed to improve the quelity of
the category? I YES, make changes directly to the category.
5. Inthe COA Analysis category (4):
CBM the sub-category suffidently address category attributes? YE-

A

Msnvfmfaﬁnsmﬂ ,b’ﬂmahnmr}rmﬁrmﬁmhﬂed'.l

maoaizse ek /Roofell

=t
j:i.ﬂ::ﬁim Should any references be added, chenged, or deleted?
7 « &,

_Duptd e riion

4

el 5, the ermberra wied” shoulel b€ Lmioradie &
Jor p /o
Lhe R /cam & ac af PLroms -C;ug.-—uﬂ-:)
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€. Do the measures and associated metrics i istic evaluation tool
hammmmmMMWD

If not, how should they be changed?

d. Could the phrasing or tesminology be changed to improve the quality of
the category? m YES, make changes divectly to the category.

6. In the COA Comparison category (5):
& Does the sub-category sufficiently address category attributes? YES@)

If NO, why not?
Criterva shoufel b Lalforable £ r:.a;e,/ Srbiaton 8y
_seleclon  medrgs Freon some  [abd

b. Aresil WMM@ND
Should any references be added, changed, or deleted?

¢. Does the measure and associated metric provide a pgalitjc evaluation tool
for a simulation to support the sub-category? .m

If not, how should they be changed?
(e ] 5 ] L -

Skt atanial
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d. Could the phrasing gy be changed to improve the quality of
the category? If YES, make changes directly to the category.

7. In the COA Briefing and Approval category {6), can simulation support this cetegory
WMMMmWyT , Orders Production and Briefing?
Ao

If YES, please explain.

8. In the Orders Production and Briefing category (7):
a. Do the sub-categories sufficienly address category atributgé? YES JNO

If NO, why not?

b. mmimmm@m

Should any references be added, changed, or deleted?
FAere 5 o Pl

shovde be coted

¢. Do the messures and associated metrics provi
hummmwmm« N-D

If not, how should they be changed?
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& Eoee be changed io improve the quality of
T, i
9. In the Flexibility

’- ﬁﬁﬂhsmﬂmmﬁmnmmmnmmm @

EN{} why not?

_?;Frfmé,: looed o 0L Aess f&wﬂ ¥ gﬂg‘ﬁﬂa
Sl G Yo D ThiS and” a0 reler o Fhe a’gﬁ#/
vl IO Eeotasas P

b. Are ali necessary references incl W, 0
Should any references be edded, changed, or deleted?

. Do the measures and associated metrics proyide a realistic evaluation tool
for a simulation to support the cate NO
If not, how should they be changed?

10. In the Interoperability category (9):
2._Is this category necessary for a simulation to support the MDMP? YES /

WO, why not?
ﬁé&ﬂw?
Lo TREZ, 770 . PE  peccessary

Aoousr about ntarom, f QT spstems”

&
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b Amﬂlnmm‘-hmindtﬂa@}ﬂﬂ

Should sny references be added, changed, or deletad?

¢. Do the measures and associsted metrics i istic evaluation tool
for & simudation to support the sub-categosd WO
If not, how should they be changed?

d. Could the phrasing or ferminology be changed te improve the quality of
@ f YES, make changes directly to the category.

11. In the Entity Behaviors category (10):
Is this cetegory necessery for a simulstion to support the MDMP? YES /
{ MO :J

HO, why not?

e breorers shoull e s o ' ‘/_ﬂ idant ta proke Stre thet

AT erences 11 the Ovbsome of fuse £OAs o Snsed ar?
ﬁﬁ LA

b. Maﬂmﬂmnryrefﬁmuinnhd@fNﬂ
Should any references be sdded, changsd, or deleted?
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If not, how should they be changed?

d. Could the phrasing ortesminology be changed to improve the quality of
: YES, make changes directly to the category.

12. In the Recording category (11):

8. [sthis category necessary for a simulation to support the MD
NO

If NO, why not?

7 b weutes! cuppart AIRS

b. Areall nmawmﬁrmmduﬂe@}m

Should any references be added, changed, or deleted?
%gm re/s fm"‘f J{J?'li’:r?

¢. Do the measures and associated metrics provide a realistic evaluation tool
for a simulation to support the category?

If not, how should they be changed?
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d. Could the phrasing or i be changed to improve the guality of

the category? If YES, make changes directly to the category.
13. In the Decision Support category {12): Is this category necessary for a simulstion to
support the MDMEF? 0

= =)

_£&L%a£¢_é:_aﬁa£.

14. Does the attached criteria accurately reflect user fimetionality concems for &
simulation supporting the MDMP (not including user interface and specific hardware
requiremnents)T YES / NO

If NO, what criteria are missing? What criteria should be removed from the list?

Aorne  abtache ot
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Part 3: M. Johnson

1. Do the 12 categories in the antscled eriteris address all of & simulation
supparting the current MDMP process at the tactical level? NO

[f NO, why no?

2. In the Mission Receipt category (1)
2. Do the sub-categories sufficiently sddress category attributes? YES@
IFNO, why nei?
Tk shwidd lrenesnrodi, B Rt
L]
M;‘;“uh;;rﬁhn‘t; ﬁi%’{'rf‘ruiij'?;'h- of L'}L:IE,}"

b. Areall necessary references in:hdud?@ I NO

Should any references be added, changed. or deleted?

e, Do the measures and associated metrics provide a realistic evaluation tool
for a simulation 10 suppert the sub-category? YES /NG

1f not, how mmddtmrb:idmwd” .
This is teat o E‘.ﬁf".%l.'ﬁwa'ﬂ 6 wn Lofe ? Gt Gingt sl
L. . i - 7 :
:ﬁ;:;?&wi: :;.m' ealistie” bahevier © Broed metrius LTy be

. o 5 ;
o K‘;’;xi‘s recescocy Tor this Laftsory, bol thert hos
N rﬂﬁ.‘nlr,lhh 1* LE’ S E Gl ! 'II ""‘J‘-L{_ET"\“J" r'l-.ﬂ- 'I'"I: f-ff-ﬂ'\!
[‘-Lk‘ L = ';-i ”Ptll.ll. Itlﬂl"' y.HJ. IJ PPE ¢5 o -ﬂ'!J f“'j ;(Q‘{!;
.m‘ mus_fmt o d. Could n ing or erminology mmmﬂqual‘ﬂ( {,Q Feff g
llmmemr‘? YES YES. make changes directly to the catepory. !

To#t nsund Bublygene U"AL’.I"W&\:&,& pag rng -'“-'Li-

1
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3. In the Mission Analysis category (2):
a. Do the sub-categornes sufficiently address category attnbutest YES+ NO

If NO, why not?

b. Are all necessary references imludﬂ?@f MO

Should any references be added, chunged, or deleted?

¢ Do the measures and associsted metrics provi listic evaluation tool
fior a simulation to support the sub-category? I NO

If not, how should they be chanped?”

d. Could the phrasing or inology be changed o improve the quality of
the category? YES If YES, make changes directly to the category.

4. In the COA Development category (3):
a. Do the sub-categories sufficiently address category attributes? | Y LEb N0

I NO), why not?
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k. Areall necessary references included? @ NG

Shou'd any references be added, changed, or deleted?

¢. Do the measures and associated metrics provide a reglistie evaluation toal
for a simulation to support the sub-category? YES {NO )

If not, how should they be changed?
S6€ PY€g

d. Could the phrasing or; inology be changed to improve the quality of
the category? YES/ f YES, make changes directly to the catepory.

he COA Analysis category (4); /Q
a. Does the sub-category sufficiently address category attn'hutes‘i‘rdi’f_ NG

If N, why not?

b. Areall necessary references intludﬁ&?@,‘ NO

Should any references be added, changed, or deleted?
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¢. Do the measures and associated metrics provideg realistie evaluation tool
for & simulation to support the sub-category? =/ NO

If not, how should they be changed?

d. Could the phrasing - invlpgy be changed to improve the quality of
the category? YES [ NOJIf YES, make changes directly to the category.

6. In the COA Comparison category (5): &\
a. Does the sub-category sufficiently address category attribmes@ I ND

IF MO, why not?

b, Are all necessary references indudnd@ I NO

Should any references be added, changed, or deleted?

€. Does the measure and associated metric providea realistic evaluatior. toal
for a simulation to support the sub-category? Y ES / NO

If not, how should they be changed?
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d. Ceuld the phrasing inology be changed to improve the quality of
the category? YES If YES, make changes directly to the category.

7. Inthe COA Briefing and Approval category (6), can simulation support this category
i mﬁmﬂ than included in category 7, Crders Produetion and Briefing?
YES /NG

IFYES, please explain,

8. In the Orders Production and Briefing category (7): o
a. Do the sub-categories sufficiently address category nmibutﬁ’!C?E&f NO

If HO, why not?

b. Are all necessary references inr.lulied@ N0
Should any references be added, changed, or deleted?

— m———ar o

¢. Do the measures and associated metrics provide a realisvic evaluation tool
for a simulation to support the sub-categories? YES

If not, how should they be changed?
Fr:m{“ tln.i_\ E‘('E.Lu.’r' & -"f*“:‘.’.'f!"g
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d. Could the phrasing erterminology be changed to improve the quality of
the category? YES I N If YES, make changes directly to the category.
9. In the Flexibility category (8):
4. [sthis category necessary for 2 simulation 1o support the MDMP?

”Gmw AtsoLUTELY !
Tlis u&ey”} il dadwwan b A B b e
Lerl e e o goldiiet in fa Gald wall Wik
b Mcﬂlmmmmfmmsincluded?@?dﬁ
Should any references be added, changed, or deleted?

¢. Do the measures and associated metrics provide istic evaluation tool
for a simulation to support the category? YES / NO.

1f not, how should they be changed?

Y time torprtstion i mb eifolle fir ia et £of)]
Lon _prodachun ond Mn i3, Mononson of Go* |
fba':u-:m_;\ :

d. Could the phrasing pr terminology be changed to improve the quality of
the category? f NO IfYES, make changes directly to the category.

10. In the Interopershility caiegory (9):
2. I this category necessary for a simulation to support the MDMP?
NO
I NO, why not?
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b. Arc all necessary references included? \YES/ NO

Shouid any references be added, changed, or deleted?

€. Do the measures and associated metrics provide a realjstic evaluation tool
for a simulation to support the sub-categories? YES /

If not, how should they be changed?

I would oy it should be P bagel, (i
in Hhe Geld e hegly b hot b,
;" 5{1#4!}‘:,4:* thowld by e ltu*-f;p/ruw

18 WD e, Uy o J,Ia.FQfgr,ﬂ,

d. Could the phrasing or inclogy be changed to improve the quality of
the catepory? YES @n IfYES, make changes directly to the category

i1, In the Entity Behaviors category (10):
a. [s this category necessary for a simulation to support the MDMP?

NO
[f NO), why not?

=

b. Are all necessary references included? YES IBG
Y

Should any references be added, changed, or deleted?

-
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e. Do the measures and associated metrics prosfidea realistic evaluation ool
for a simulation to support the category? N o]

If not, how shouid they be changed?

d. Could the phrasing inology be changed to improve the quality of
the category? YES N?) If YES, make changes directly to the category.

[2. Inthe Recording category (11): W

u. Isthis category necessary for a simulation to support the MDMP??‘E‘ES
MO -'

3 /
MO, why not?

b. Are all necessary references im { NG

Should any references be added, changed, or deleted?

c. Do the measares and associated metrics prawide a realistic evaluation tool
for a simulaiton 1o support the category? ES/;' N

If not, how should they be changed?
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d. Could the phrasing orteyminclogy be changed to improve the quality of
the category? YEf YES, make changes directly to the category.

13, In the Decision Suppont gatggory (12): Is this category necessary for & simulation fo
support the MDMP? YES

I NG, why not?

4. Does the attached critena accurately reflect user functionality concerns for a
simulation su the MDMP (not including user interface and specific hardware
requirements)’ FNO

If MO, what criteria are missing? What criteria should be removed from the list?
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Part 4: LTC W/ ner

I. Do the 12 categories in the attached criteria address all ofsgimuation
supporting the current MDMP process at the tactical Iml’@ -

T NO, why not?

== Ledds ( b Cﬁfél.(ﬂfq_ g S0 [:p/né‘;‘wré’_

plly e sk %,fﬂﬁh il gt
5 of e B

2. In the Mission Receipt category {1
2. Do the sub-categories sufficiently address calegory attributes? YES 4] -

If NG, why not?

M oo/ S Hsk sprcilad il e

islaf sty Moky &E;é.(g,w;;w, ) s

b. Area necessary references included? @Nﬂ
Should any refererces be added, changed, or deleted?

¢. Dho the measures and associated metrics provide a reslistic evzluation tool
for a simulation to support the sub-category? YES /

If not, how skould they be changed?

MJ/#M Q"f?/;iw[ rgr & @/f’érﬂ} c"'r.«é

lﬁ‘ia@e«;&;_&‘_éﬁ@ cr/z'ycz[g&ﬁf_
v e stodie Jugrase

M N’M &l Q/Z,zﬁf;

“’rM’;W?‘/ngﬁ{ ::?Q:.I-r:fr—'bﬁﬁ
Sceld o Yocos on G’ifﬂp YR G L fv(@./
d. Could the phrasing or termanology be ch tc-l'l:rprm*et.‘*}equﬂhty:rf'
the category? YES /NO If YES, make changes directly to the category.
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3. Inthe Mission Analysis catepory (23
a. Do the sub-categories sufficiently address category attributes? YES@

IENO, why not?

Bl wls € oploed cnrent s Lgo
o Co- 0QWL.leLf (F:@Cﬁ} oy H05>

b. Are all necessary references included? YES /NO

Should any references be added, changed, or deleted?

c. Do the measures and associsted metrics provide a reglistic evaluation tool
for = simulation to suppert the sub-category? YES /NG

If not, how should they be changed?

—‘S:?W-L.—- c{" Yqbit_,) {:{4-* fw.'é{!d"' f:-’ﬁ-u’i &
Cﬁ{ﬂuw’ﬂ-@g[&mj P IM‘J;CJ Calgy € Corpra—
(o seaponser. PF Sor ome NOMP Yool
wed Lo B o Aoy ellets 6"
o r’ﬁ

e~ ft’#ﬂm L{J ot Lo i:-ﬂ'az olﬂ__l: LS .r:-r bl
d. Could the phrasing of terminology be changed th improve the quality of P
the category? YES /WO If YES, make changes directiy to the catepory. '

4. It the COA Development category {3):
i Do the sub-categories sufficiently address catepory atibutes? YES @

1€ NO, why not?
71"'*« ,d;ﬁﬁ/é 7‘4; ﬁcfcé ndm:., ZE A
el o5 cridine ":;r"___ = pé/;é ol et Kouee

;;&{Ej ,;:fg(gj-rn?r- a-wa./; o b (a.r-f..- i(r: @*Q/t{{;

J‘?éﬂ-ﬁf Mar[ M(/ﬂfﬂfﬂf U/jf-ﬂg_g_ﬂ/mq/m.sg_,
A use. T agxucéﬁ e @d, Fdoars g limdioe

Crrttres glmwtor e e oy choss « EJ&"-:]'L: ﬂw{’l - .rf'/:
Asssrore pace_culess aod e rﬁ’a“’ e gordrel s ued.
 Sodd el Gscc __i“?_ﬂ"“-”' Yor Cf Cof 50 ¢ (GF X cnce 375
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% Are all necessary references im;ludad?'@r NO

Should any references be added, changed, or deleted?

. e

¢. Do the measures and associsted metrics provide a realistic evaluation tool
for a simulation to support the sub-category? YES / NO

If not, how should they be changed?

/DP &.}LLA/,QQ fmd; E,Jifuﬁi ‘l‘ffu s:::{:u[éf

L buld i siedily

Kool -

15t oS,

d. Could the phrasing or terminology be changed to improve the quality of
the category? fNO IfYES, make changes directly to the category.
ﬁ}nj:m- . & -%}aﬁm PLNr RN — e S {:;r 5 P i)

atdpprrg o' Cobe
5. Inthe 8%.& Analysisﬁ category (4):
a. Dwes the sub-category sufficiently address category attributes? (YES | NO

If NO, why not?

b. Are all necessary references included? YES /NO

Should any references be added, chanpged, or deleled?
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c. Do the measures and associated metrics provide a realigtic evalugtion tool
for a simulation to support the sub-categorv? YES

If not, how should they be changed?

;U&éﬁvﬁ'gf ﬂ%.f:amf " (43 ‘QEJ__._

N
fLal

Lnj"-l”-"

il. Could the phrasing or terminology be changed to improve the quality of
the category? YES /NO If YES, make changes directly to the category.

g, In the COA Comparison category (3%
a. Does the sub-category sufficiently address category attributes? @/ NO

IF NG, why not?

k. Are sll necessary relerences included? @fﬁi‘}

Sheuld any references be added, changed, or deleted?

c. Dwoes the measure and associaled metric provide a realistic evaluation toa!
for a simulation to support the sub-category? ESY N0

If not, how should they be changed?
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d. Could the phrasing or terminology be changed to improve the quality of
the category? YES /NO If YES, make changes directly to the category.

7. In the COA Briefing and Approval category (6), can simulation support this category
in any way other than included in category 7, Orders Production and Briefing?
YES /NO

If YES, please explain.

Sionallione sl sl sloclool deoles

Qﬂr"— ‘KJL. C’V:(“L_f 3 £ T ‘“\.&r TLDD\[
fa a: Ao et b sepert Dok

w[a & {w: uJi anfu auw& ;-’lﬂ‘f).‘ [vﬂ-ﬂgﬁ_ﬁ‘é (“'OC

8. In the Orders Production and Briefing category (7):
& Do the sub-categories sufficiently address category attributes? YES / NO

If NO, why not?

b. Are all necessary references included? YES /NO
Should any references be added, changed, or deleted?

e Do the measures and associated metrics provide a realistic evaluation ool
for a simulation to support the sub-categories? YES / NO

If not, how should they be changed?
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d. Could the phrasing or terminology be changed to improve the guality of
the category? YES /NO If YES, make changes directly to the category.
9. In the Flexibility category (8):

a. Is this category necessary for a simulation to support the MDMP? @
NO
I£ NO, why not?

b. Are all necessary references included? YES /NO

Should any references be added, charged, or deleted?

¢. Do the messures and associated metrics provide g realistic evalustion tool
for 2 simulation to support the category? YES /|

If not, how should they be changed?

" Lnl-.lf (© Eregl.-ﬁ [4
"LAJJ‘ (g, 0. OS;.T\S(\&M\.(PH& Lx?tn‘(*n}&éj
cmeQL W €3 Roius

d. Could the phrasing or terminology be changed to improve the quality of
the category? YES/NO If YES, make changes directly to the category.

190. In the Interoperability category (9):
a hﬁs@:mmmhahulﬁmhmoﬂﬂmhﬂh@?@
NO

I NO, why not?
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b, Are all necessary references included? YES /NO
Should any references be added, changed, or deleted?

c. Do the measures and associated metrics i istic evaluation tool
for & simulation to support the sub-categories? NO
If not, how should they be changed?

d. Could the phrasing or terminology be changed to improve the quality of
the category? YES /NO If YES, make changes directly to the category.

11. In the Entty Behaviors category (10):
this category necessary for a simulation to support the MDMP? YES/

a
If NO, why not?

e ondy aslyd {ov o Conpuny o A-Law

Aot :EI@&F b pods puds ue«-&/ﬂé
b. Are all necessary references included? YES/NO

MdmrMhMMmM
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¢. Do the measures and associated metrics provide a realistic evaluation tool
for 2 simulation: to support the category? YES /NO

If not, how should they be changed?

d. Cmdd&ephraaﬁguhmimhmr&mnpdmimmwm:quﬂilyﬂ
the category? YES /NO If YES, make changes direetly to the category.

12. In the Recording category (11):
&. Is this category necessary for a simulation to support the MDMP? YES /
NO

IENO, why not?

b, Are all necessary references included? YES/NO
S]mu]dmymfermbeuddad,&mpd,orddﬁed?

¢. Do the measures and associated metrics provide a realistic evaluation tool
for a simulation to support the category? YES/NO

If not, how should they be changed?

170



d. Could the phrasing or terminology be changed to improve the quality of
the category? YES/NO If YES, make changes directly to the category.

13. In the Decigion Suppoit category (12): Is this category necessary for a simulation to
support the MDMP? YES/NO

If NO, why not?

i4. Does the attached criteria accurately reflect user fimctionality concems for &
simwlation supporting the MDMP (not including user interface and specific hardware
requirernents)? YES /NO

If NO, what criteria are missing? What criteria should be removed from the list?
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Part 5: LTC Ri ese

I. Do the 12 categories in the attached criteria address all aspects of a simulation
supporting the current MDMP process at the tactical level? YES

If NO, why not?

hodd _congider tho yde of tha copmmenda

'ﬁ"’h, Caym peander’y guquﬂgﬁ._. 'b‘l Lommanders  intmat

2. In the Mission Receipt category (1):
a. Do the sub-categories sufficiently address category attributes? YES @

If NO, why not?
b ’ i 1 h = e

_Compuniers’ ntet?

b. Are all necessary references included? FESY NO rist sere ®

Should any references be added, changed, or deleted?

€. Do the measures and associated metrics provide a realistic evaluation tool
for a simulation to support the sub-category? YES {@

If not, how should they be changed?

_1"_{5‘:’ Mo-Lo ﬂ&hgf-{? 1t (ﬁﬁdﬁﬁ' ﬂna.l‘?h +3
_ Lompgare gimulatin modole -- seale |=8 or
=0 ' _rf‘_— -
A (beronce;
d. Could the phrasing or terminology be changed to improve the quality of
the category? é:’ NO If YES, make changes directly to the category.
“Simol atron Paalisti cally modalls ... " is predly breas,
Slms cant be all Foy B Jh pesple.  Sholda
procbly  heoy he level of reselstivn  with eithar
Jﬁﬂuh o wh'ﬁ%‘la‘ﬂ- (’w1.ll'l“' JM'"
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3. In the Mission Analysis category (2):
a. Do the sud-categories sufficiently adcress category attributes? (YESY NO

If MO, why not?

b. Ace all necessary references included? FES?NO

Should any references be added, changed, or deleted?

c. Do the measures and associated metrics provide a realistic evaluation ool
for a simulation o support the sub-category? YES (R0

If not, how should they be changed?

_Sime, fonwed ey TC.  Systesm sheold dcieust
b ibbeet loser of quality in € daigaing

e petrien . [ Genen pommat ~ fome  sietrii
ha, e fire da Gafun.-gu_\}

d. Could the phrasing or terminology be changed to improve the quality of
the category? NO If YES, make changes directly to the category.
Mot sure skost Ff gi-2l $ The fo Teran THau,
Sl gdegoately faprasmts Terruin fwe amobiil Gagq e of
4. In the COA Development category (3): Sight , deer iT ol T B
a. Do the sub-categories sufficiently address category attributes? ‘?ES& Gble 75
CrplrelTely reasins fo Fermp Tomes 7

If NO, why not?

b, ir{n‘f Lo adat Sﬁr-JLm&‘l;i MG apee
gl B (neorgori¥e commmndac) plaaving suitaca,

FR
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b. Age all necessary references included? @:"NO " ropg
Should sy references be added, changed, or delsted?

¢ Do the messurss and associsted metrics provide & reelisiic evaluation tool
fior a simulation to support the sub-category? YES/ @

If not, how should they be changed?
(D gee Contan g ,ﬁ.r 2L g dafm-ﬁa
o cadil sfemliams -+ o1 ~he
bile fhn  fese] Fhase s reall, frea  # —he

Frapimne glan - - dhees Tg'!ﬁ Mera st e
Sl shodd e The- }n'lh" by N ?
d. Could the phrasing or terminclogy be changed to improve the guatity of
the category? YES @lf YES, make changes Girectly to the category.

5. Imthe COA Analysis category (&)
a. [ipes the sub-category sufficiently address catepory attributes? YES @

NG, why not?
 Lonsibar Aivideyx ca ;"'a?.u;, M ~fon gt i I

et mafey % Wargemeng == valey s jr cveres i

Lt ] Coangar e
b. Are all necessary references included? (FE3 / NO

Should any references be added, changed, or deleted?
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C. LM COS MEASUTTS and 2550C18180 melrics provide a realisnc evaluaton toc)
for a simnulation to suppert the sub-category? YES @

[f not, how should they be changed?

e _rremet Gl 5 S o4 Golasma-ts  cATtede.

d. Could the phrasing or tempinclogy be changed to improve the quelity of
the category? YES /NOATYES, make changes directly to the category,

5. In the COA Compadison category {5):
a. Dees the scb-category sufficiently address catepory atnﬁ:utesf?@f N

[ENQ, why not?

.{:gg,g;mz_, Jee Sa

b. Are all necessary references inciuded? ¥ESINO &

Should any references be added, changed, or deleted?

¢. Dioes the measire and associated metric provide 2 reajigtic evaluation toel
for & simulation to support the sub-category? YES
if not, how should they be changed? : ot
Sheota Losably, Secl 2] fhe ﬂ’f":?ﬂ'g;

Foah ere el ,ﬁ I igi'E‘g:- T P
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d. Could the phrasing or terrminology be changed to improve the quality of
the category? NO If YES, make changes directly to the category.

Jze 6. ¢,
7. In the COA Briefing and Approval category (6), can simuiation support this category

in any way other than included in category 7, Orders Production and Briefing?
é&! MG

If YES, plesse explain,
Lim  ghesla  gllaws for _asd &a%ffhr) cﬁﬁ‘w
Fe  The CoAi L€, commaben sffen  goy
47;;’4* gorl ot Cpg & Gk por7 oF Lod -'5_‘,"
br Ahey  Simgd oo Tl il , GonTrod menwe eto. 4T e

F
e of fhe bick
8. In the Orders Production and Briefing catepoey (7 k.
a. Do the sub-categories sufficient'y address category atiributes? @ND

[f MO, why not?

b. Are all necessery references included? YES/NDy  Tmioid 4
Should any references be added, changed, or deleted?
Fri lb) -7

€. Do the measures and associsted metrics provide a realistic evaluation tool
for a simulation io suppert the sub-categories? YES /NO

If not, hew should they be changed?
Jee 7
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d. Could the phrasing or terminology be changed to improve the quality of
the category? { NO [f YES, make changes directiy to the category.
9. In the Flexibility category (8): ™ Whs¥ {J wvoree carruomr®
a. s this category necessary for a simulatior 1o support the MDMP? @
MO
If NO, why not?

b. Areall necessary references ncluded? ¥EQYNO &

(]

Should any references be added, changed, or deieted?

¢. Do the measures and associated metrics provide arealistic evaluation too]
for & simulation to support the category? YES J

I not, how should they be changed?
@ lntv iy gglle me -Hhgr Tt fiaee comorepin ik

(B |2 #des ey BT AsT e Qf!uw-* == shovid haoyr alniif,

be ensugls. In : &
R"‘mh} Fac T cad te é” é‘ﬂfﬁ-! rhf_#'rﬁm st P pisn

Cotrpmdery hmcd dliay o 210 iﬁ'ﬁh?

+ deed d. Could the phrasing or terminology be changed to improve the quality of
25 s mere the category? YES QLD If YES, make changes directly to the category.
S Wx -

10. In the Interoperability category {9):
a. [s this category necessary for a simulation to support the MDMPICTES /
NO
[f NO, why rot?
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b. Are all neceszary references included? @a’ MO i

b

Should any references be added, changsad, or deletad?

¢. Do the measures ard associstad meirics provide a realistec evalusrion tool
for a sitnulation to support the sub-categories? YES (90D

If not, bow should they be changed?

D why deey gim nesd o he HlA  camaiterT
will il be o It en il 2T

.@ wl” Jmku! KL ff_-rgw & ﬁﬂ mgkjjfaﬁ
< i ¢ qame [rehaase bajsd s~ 34T of ob s diase

St @B ertiong T
d. Could the phrasing or terminciogy be changed to improve the guality of
the category? YES /WG If YES, make changes directly to the category.

i1. Inthe Entity Behaviors category (105
o Is this category necessary for a simulation o suppon the MDME? @
WG

NG, why not?

Should amy references be added, changed, or deleted?
l.r"n‘ﬂ'h:»&_ ey day  CheJAF ank & &1

bfj? LT T ?
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¢. Do the measures and associated metrics provide istic svaluation taal
for a simulation to support the category? YES /,

if not, how should they be changed?

P it popn  abdeot "verifipp megod lar voiX covows.t

dﬂ -_'féu fafen & “f{lf A pdela oy ba ‘ﬂ@&ﬂ,?
(B o ghe m g hsd 4
-Cr‘!'h P

d. Could the phrasing or terminology be changed to improve the quality of
the category? YES @ If YES, rmake changes directly te the category.

12. In the Recording category (11}:
2. s this category necessary for a simulation to support 1 MDMPY YESY
NG
IfNO, why not?

b.  Aseail crssary references included? ESY NO 7

Should any references be added, changed, or deieted?

c. Do the measures end azsociated metrics provide a realistic evalustion tool
for a simulation to support the category? YES A0

If mot, how should they be changed?
Sim  rhedd =i Hiad dor 1'a gst of #eToah

sl GLr  Abn a8
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d. Could the phrasing or terminology be changed to improve the guality of
the category? YES/NC [f YES, maike changes directly to the catzgory.

i3, In the Decision Support category (12): Is this category necessary for a simulation to
support the MDMP? { MO

[f N, why noi?

- e~

14. Dioes the attached cnitena sccurately reflect user functionality concerns for a

sirmulation so if;2 the MDMP (not including user interface and specific hardware
requirements)? MO

I NG, what criteria are missing? What criteria should be removed from the Jse?

s et Dery et et

B fengroe~ & st of bvebigs ={@areh  GereiT iy
jutdl as “Poey Flay fla, assst e phmq:-a
;—g’;,,#—- madl  CAOanas S G Tt AraawPT
Tlaiy addresis ~tha umi:ﬂ‘h"tr o e

ot gpey beyoad uysier e i e .

@ tfmal lude ""{ Mo~ ‘-Ham‘r}.

g
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Part 6: LTC Lee

GENERAL. Valid framework. Good accounting of the process. Appropriate overarching
references. Adequate criteria and metrics, excellent when compared to any similar, current
documentation,

SPECIFIC. {By category/sub-category/question when possible to link.)

COA Development/Tasking/2: Metric describes forms of maneuver, patterns of
defense, types/forms of SASD and suggests 13 SASO/OOTW tasks, Quick scan of
FM 3-0 reveals 25 possible stability and support operations. Mention this not to
sharp shoot specifics but to highlight significant database, flexibiliiy, and user updaie
capability requirements of an MDMP decision suppori simulation,

COA Development/Tasking2: Metric suggests capability 1o allocate and eopy SOPs

to units and entities. Potentially, SOPs can vary between and among units. For

example, a battalion SOP can probably be allocated 1o all units within the battalion.

However, brigade and higher-level SOPs do not apply across all subordinate units,

Perhaps this also highlights database and flexibility requirements of the tool.

COA Analvsis War-gaming/?2: COA Analvsis should include capability to identify

and assess risk in close, deep, and rear activities, as part of offensive and defensive

operations, and in each of the tvpes/forms of stability and support operations. Risk

Memlﬁcatmn and assessment Kot addmmd in metrics.

; : gories}: Mo capability to incorporaie
mn-gmphmal mpum 1demﬁed Thmughmrt thc hﬂJM[* verbal and written
information that impacis on each category is provided or developed. Examples are
facts and assumptions developed upon mission receipt, commander’s gnidance, which
can ocour in all categories; and staff plans that do net lend themselves to graphic
represemtation (e.g., personnel system activities, civil affairs, communication network
considerations, and maintenance activities). Non-graghical inputs not fully addressed
in metrics.

Suggested Additions: These weuild enhance the toc!, but are not necessary.

»  Reminders throughout of important information to pase higher, lower and
adjzcent {waming orders, requests for clanfication, requests for effects or matenial
support, suggestions for graphics changes, etc.}

« Coentinual reminders of time remaining to produce an order (based on 1/3-2/3,
1/5-4/5, or time limit set by unit commander),

- Putgre Effort: References cited are generally good. However, best references used
regularly during tactical planning often are special publications and student texts
available from professional military schools. Eventually, when building this tool,
developers must conduct more in~depth research into less well-knowe: references.
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Part 7: M. Schow

1. Do the 12 categories in the attached criteria address all aspects of a simulation
supporting the current MDMP process at the tactical level? YES/NO

If NO, why not?

wer” EG‘E’“W’H‘:-"'&I{] ;

Maw  be srligsnt (br iMG M‘IT?YIP.
W‘iﬁr‘m;‘! finmp tehc::j m’éf he  grff ool

2. In the Mission Receipt category (1)
a. Dwo the sub-categories sufficiently address category attributes? YES /NO

If NO, why not?
}jﬁs,_i‘ﬂ 253umf, Vo Vs w /]
B cacdaded 10 gariticen
b. Are all necessary references included? YES / 10

Should any references be added, changed, ordc]clud‘i'

Ma_—}_,m le Yo &bJ,
Earil %‘:H;ﬁ.,_,, ;/.Le...;nj*‘; s Ve @dm e

c. Do the measures and associated metrics provide a realistic evaluation tool
for a simulation to support the sub-category? YES

If not, how should they be changed?

‘fﬂu-. Ciwte &.ﬂn A .rv'r,-:l“v“'-yé‘\@/
M«;Mﬁrw: [p-u.l-;ML S l-uﬂdﬁ?%"( gm./q

d. Could the phrasing or terminology be changed to improve the quality of
the category? YES /NO If makg::hangesdlmcuy can:w

el leed 4o ftm..lj

do 1 j
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3. In the Mission Analysis category (2):
a. Do the sub-categories sufficiently address category attributes? YES/NO

If NO, why not?

“ qFd dos M eed (] W)Dmm?

Rew well Jua o de ~t
b. Are all necessary references included? ‘x’ESf@

Should any references be added,changnd or deleted?

prlably e it o ptent o rww&fea/

¢. Do the measures and associated metrics provide a realistic evaluation tool
for a simulation to support the sub-category? YES

If not, how should they be changed?

Pod  do o ddreds oo call %ﬂka/

d. Could the phrasing or terminology be changed to improve the quality of
the category? YES /NO [If YES, make changes directly to the category.

_,(é‘.f QIBG‘V_E

4. In the COA Development category (3):
& Do the sub-categories sufficiently address category attributes? YES /NO

If NO, why not? "

MT‘:E&#’M\ e, ..la . cn o QELL\A-}’”
minm év les C&Q Lot TH‘] La,h,r?
i P oo of fo pora 3 ;%95

W phn? o solint e
o Mm‘fﬁ%ﬂ& ﬁﬁﬁf b
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Sub-

Category . Reference Metric Measure
Category/Question
1. Mission Incorporates Higher Unit  |FM 101-5, FM 101-5 = . 1000,
Receipt Mission | 2 1, FBCB2 UFD Includes all FM 101-5-1 symbols and graphics. 0-100%
EM 101-5 Incorporates higher unit OPORD |nc|lud_mq GOINO-GO
—_ text-based products and commander's intent. |=—
Simulation Realistically models all major U.S. and
threat equipment entity types and their
Entity types / 2 capabilities. Including terrorist, guerrilla, and 0-100%
conventional threat types. Capable of introducing
new types of entities.
2. Mission Represents the Modified |FM 101-5, FM 34-  [Simulation Area of Operation (AO) scalable from
A.nalysis Combined Obstacle Overlay {130, FM 7-30, FM |1 km2 to a minimum of 9x25 km. Area of Interest GO/NO-GO

(MCOO0) / 1

21-26

(Al) display capability.

Simulation can represent 10 Terrain features:
Cut, Fill, Hill, Saddle, Ridge, Valley, Spur, Draw,

FM21-26 Cliff, Depression using accepted methods in FM 0-100%
21-26.
Simulation models all vegetation types of Table 3-
FM 21-26, FM 5-33 4, FM 5-33. Can represent all natural terrain 0-100%
surface configuration, soil features, water —_
features, and obstacles IAW FM 5-33.
Simulation is Military Grid Reference System
FM21-26 (MGRS) compatible. GONO-GO
FBCB2 UED Simulation is D!ED, DTED, and VPF terrain GOINO-GO
format compatible.
Simulation uses verified models of urban and
FM 90-10-1, dynamic terrain including all man-made object
OneSAF ORD, FM 5{types of Chapter 2, FM 5-33 and all obstacles in 0-100%
33 FM 101-5-1. This includes missing bridges.
craters. flooding. etc
Simulation represents all characteristics of the
ARTEP 7-30-MTP, |MCOO IAW "Conduct IPB" task and FM 34-130 0-100%
FM 5-33, FM 34-130 |by incorporating them from higher product or e
through user creation.
Ig%idziet:::ey;zﬁtiggt;%d FM 1015 User can create / add / draw all above criteria, if GOINO-GO
tool / 1 necessary.
NBC / Weather analysis and 5'1\4134F_I%/|33916F'\£|\i4_ Simulation incorporates verified models of effects 0-100%
. -1, -0, - 0
modeling capabilities / 4 101-5 of all NBC agents, smoke, and weather types.
Simulation can distinguish /display from 0-10
Graphic overlay creation tool FM 101-5. FBCB2 overlays and can have at least 5 COAs open
and display methods UFD ’ simulaneously. User can scale the display as GO/NO-GO
capabilities / 3 desired. User can designate the Decisive Point
(DP) and key terrain for the operation.
User can create / display Enemy Event
Templates, MCOO, SITTEMPs, doctrinal
FM 34-130, ARTEP temp,I)ate, and event matrix. Simulation enables |GO/NO-GO
7-30-MTP - } . .
easy addition or deletion of graphical objects to
any overlay.
Displays forces available Simulation allows loading of saved or doctrinal
- FM 101-5 task organization. Allows changes to task org GO/NO-GO
(friendly and enemy) / 2 . . . .
including support relationships.
Simulation allows user to indicate Unit Basic Load
(UBL), Controlled Supply Rates (CSRs) for
f P ARTEP 7-30-MTP, |[supply classes I, Ill, IV, and V as a minimum.
Displays current situation / 2 FM71-1 Also allows user to change entity supply GO/NO-GO
configuration such as Armor Piercing (AP) heavy,
fuel pods, rocket heavy for SEAD aircraft, etc.
User can assign Named Areas of Interest (NAI's)
ARTEP 7-30-MTP |or sensors to entities by time, location, and/or GO/NO-GO
type.
User can combine or separate units to task from
EM 101-5 individual to Brigade level (OPFOR division). 0-100%

User can "join" entities to others to conduct

mounted or air movement.
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Category

Sub-
Category/Question

Reference

Metric

Measure

3. COA
Development

Step 1: Relative Combat
Power Analysis (RCPA) / 2

FM 101-5

Simulation can calculate and display firepower
and protection weighted force structures analysis
for friendly and enemy forces based on the
friendly and enemy task organization displayed at
the time.

GO/NO-GO

Line of Sight Tool / 4

OneSAF ORD

User can display individual entity or unit fields of
fire over elevation and through foliage. Range
fan depiction for each weapon/unit type. User
can easily change entity location during COA
setup or simulation.

GO/NO-GO

Tasking /2

AUTL (DA PAM 11-
XX)

User can task entities IAW Sections 1 through 3
of Appendix D, of the Army Universal Task List.

0-100%

Step 2: Generate Options /

3

FM 100-5/ FM 3-0

User can assign entities 1 of 5 forms of
manuever or 2 patterns of defense ( with defend
in sector or defend in battle position) or one of

0-100%

the stabiliity and support operational tasks of FM
3-0.

FM 101-5

User can specify degree of success for each task
to be achieved. User can change unit tasks by
phase / time of the operation IAW the user
developed synchronization matrix.

GO/NO-GO

User can allocate SOPs to units, unit types, or
entity types. User can establish global basic
Rules of Engagement (ROE) for forces. User
can copy routes, orders, SOP's and other
Graphical Control Measures to entities.

ARTEP 7-30-MTP

User can associate risk with an asset by
subjectively assigning criticality, vulnerability,
recuperability, and threat. Simulation enables
risk analysis of close, deep, and rear
operations.

FM 101-5

User can designate entities as Main Effort (ME)
and Supporting Efforts (SE).

GO/NO-GO

ARTEP 7-30-MTP

User can specify the method of employment for
lift and attack aviation assets.

GO/NO-GO

Step 3: Array Forces /3

EM 101-5

User can position and re-position entities on
map screen as needed throughout COA

GO/NO-GO

development and analysis.

Step 4: Develop Scheme of

Maneuver / 3

EM 101-5

User can develop all elements of scheme of
manuever listed in FM 101-5 through text,

0-100%

graphic, or entity-based simulation methods.

map as needed,

FM 101-5

User can assign Purpose, Priority (effort and
support), Allocation and Restrictions to
capabilities including Engineer Support, Artillery,
CAS, ADA and other CS and CSS assets.

ARTEP 7-30-MTP

Simulation models Air Defense Artillery
operations using weapons range fans, elevation,
incidental coverage, terrain, graphics, and entity
behaviors (including passive air defense, weapon
control status, and warning status). Simulation
can depict radar coverage in the area of Interest.

0-100%

ARTEP 7-30-MTP

Simulation models Casualty Evacuation
(CASEVAC) operations and resupply with verified
models. Also allows bookkeeping of supply
classes |, lll, IV and V beginning with doctrinal
levels or user input. Allows creation of CSS
overlay.
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Category

Sub-

Category/Question

Reference

Metric

Measure

3.COA
Development
(Continued)

ARTEP 7-30-MTP,
FM 6-20-10

Simulation accurately models targeting (of entity
types) through allocation of the essential fire
support tasks including the objective, formation,
and function for each target, with its purpose,
method, and effects. Also allows assignment of
trigger points for artillery targets. User can
associate trigger points with decision points,
NAI's, or Targeted Areas of Interest (TAl's). User
can designate entities as target observers.

0-100%

FM 100-5/FM 3-0

User can issue Priority of fires, Time on Target,
engagement criteria, and priority targets for all
weapon / entity types. User can designate entity
types as High Payoff Targets (HPTS).

0-100%

FM 7-98, FM 71-1

Simulation can model air and ground resupply
including service station, tailgate, and emergency
resupply. This includes FAARP, LOGPAC, ROM,
FLE, and Forward Support Company (FSC)
operations, and Blackstar technique as a
minimum for classes |, lll, IV, and V.

0-100%

ARTEP 7-30-MTP

Simulation accurately models 4 types of
breaching operations, assault, in-stride, covert,
and deliberate. Simulation accurately models 3
types of route clearance operations, Linear,
Combat, and Combined.

ARTEP 7-30-MTP

User can create obstacle zones, belts, or groups
with obstacle intent graphics that act as dynamic
terrain in aggregated simulation. Simulation gives
estimate of Class IV and time requirements
based on obstacle type and dimensions.

Step 5: Assign
Headquarters /3

FM 101-5

User can assign headquarters to units. User can
assign graphic control measures to units and
create an optional legend.

GO/NO-GO

Step 6: Prepare COA
statement and sketch /3

User can create minimum requirements of

COA statement / sketch from FM101-5 using

text, graphic, or entity based simulation
methods.

COMNO:CO

4. COA Analysis

War-gaming / 2

FM 101-5

Simulation enables Action / Reaction /
Counteraction war-gaming.

GO/NO-GO

FM 101-5

Simulation uses a method for recording the war
game such as sketch-note or synchronijzation
matrix,

GO/NO-GO

FM 101-5

Simulation allows unlimited user-defined branch
and sequel analysis including contingencies,
reserve operations, and other decision dependent|
situations _User can specify abort criteria for
units and tasks. User can develop and

analyze multiple COAs or parts of COAs.

Simulation uses verified movement and attrition
models for direct and indirect (and EW) weapons
including fratricide for each entity type.

Simulation adequately models all current munition
types and their effects. Also allows addition of
munition types.

ARTEP 7-30-MTP

Simulation accurately models Mobility (SOSR),
Countermobility (effects), and Survivability
operations and fortifications using dynamic
terrain, graphics, and entity behaviors.

0-100%

Simulation models signals used for
communication such as star clusters.

GO/NO-GO

FM 101-5

Simulation allows war-gaming by belt, box, or

avenue of approach method.

GO/NO-GO
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Category

Sub-

Category/Question

Reference

Metric

Measure

4. COA Analysis
(Continued)

ARTEP 7-30-MTP

Simulation facilitates creation of the Decision
Support Template (DST), Target Synchronization
Matrix, Fire Support Execution Matrix (FSEM),
Target List Worksheet, Execution Matrix and
other decision support tools.

GO/NO-GO

5. COA
Comparison

FM 101-5

Simulation provides standard criteria for COA
comparison with adequate estimates of criteria
such as supply (class |, Ill, IV, V) consumption,
casualties, relative risk, mass, etc for each COA.

determined by the commander /staff including

subjective criteria, Comparison criteria can

6. COA Briefing
land Approval

See orders production and

briefing

7. Orders
Production and
Briefing

Electronic Distribution / 4

FBCB2 UFD

Simulation allows saving and export of all war-
game executions.

GO/NO-GO

FBCB2 UFD

Simulation allows saving, export, and printing (to
scale or as user determined) of all overlays,
decision matrices (FSEM, Synch Matrix, DSM,

etc.) and graphics.

Briefing / 4

OneSAF ORD

Simulation allows rapid COA replay_for briefing.
User can change replay to skip parts during

briefina.

GO/NO-GO

OneSAF ORD

Simulation allows voice capture for

GO/NO-GO

Text-based Products /3

EM101-5

Simulation allows user to develop appropriate

MDMP text products including OPORD,

0-100%

WARNORD, FRAGO, etc.

8. Flexibility

OneSAF ORD,
Barone & Roberts,
Garrabrants &Blais,
Surdu

Simulation is real-time and much faster than real
time capable. (Time compression of at least 9:1).

GO/NO-GO

OneSAF ORD,
Barone & Roberts,
Garrabrants &Blais,
Surdu

User can easily execute a COA simulation using
any combination of overlays for contingency
analysis. Simulation is interruptible and
changeable (entity locations and tasks, etc.) while
the COA is executing.

0-100%

OneSAF ORD

The simulation can model up to 10 sides /
factions including civilians and Non-
Governmental Organizations (NGO's).

0-100%

Simulation is executable on as many Operating
Systems as determined feasible.

0-100%

Simulation enables quick (< 1 minute) loading of
previously-saved COAs.

GO/NO-GO

9. Interoperability

Standards

AR 5-11

Simulation is High Level Architecture (HLA)
Compliant.

GO/NO-GO

AR 5-11

Simulation complies with DOD Technical
Architecture Framework for Information
Management (TAFIM).

GO/NO-GO

AR 5-11

Simulation is compatible with the Joint Technical
Architecture (JTA).

GO/NO-GO

Run Time modes / 4

OneSAF ORD

Simulation can run in stand-alone, linked, or

networked modes

0-100%
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Sub-

Guidance

through text-based, graphic, or simulation-

based functions.

Category . Reference Metric Measure
Category/Question
10. Entit Simulation can fully automate entity behaviors
L Y 2 OneSAF ORD during war-game simulations, including battlefield [ 0-100%
Behaviors . I
congestion.
Slmulathn u;es a verified model for unit GOINO-GO
communications.
CGF entities recognize graphics (All of FM 101-5-
1) including boundaries, control and coordination 1000,
OneSAF ORD measures, TRPs, NAl's, objectives, and 0-100%
obstacles and behave accordingly at them.
CGF entities experience behavioral degradation
OneSAF ORD from the effects of terrain, weather, and 0-100%
operations.
Entities behave appropriately on all types of o
OneSAF ORD terrain, trafficability, vegetation, and features. 0-100%
. Simulation allows saving of multiple COA war-
11. Recording OneSAF ORD game iterations for each mission. GO/NO-GO
Simulation can record and store COA run data
Logging Capability / 4 OneSAF ORD including time, entity location, action, and results 0-100%
in a user-friendly database.
Simulation records/estimates COA personnel and (-~ \~ s
equipment losses with supply status usage.
12. Decision Not addressed in this
Support research
1 e D e e
Collaborative Collaborative Planning / 4 (experiment, FBCB2 - P . - - 0-100%
—Plannin UFD synchronization control, and MDMP timeline e
—anning - capabilities.
Simulation supports collaborative distributed
Planning / Analysis / 4 rehearsals and After Action Rewews: Allows 0-100%
T_anning / ARalysis /2 user to conduct post-mortem analysis of plan| ~——
flaws.
Concurrent planning User can distribute parts of simulation, text or
Warning orders and graphics at any point in the MDMP to facilitate | GO/NO-GO
Fragmentary orders /4 concurrent planning with subordinates
14. checking of commander's guidance including
Commander's 3 EM 101-5 CCIR, commander's intent, and guidance 0-100%
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