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EXECUTIVE SUMMARY 

The World Wide Web (WWW) enables users to present and collect information 

from others around the world. It provides users with access to information on any subject 

using standard browsers. 

This technical report discusses the design and implementation of a multi-user 

database system called the Training Requirements Analysis Program (T-RAP), on the 

World Wide Web that the Warfighter's Simulation (WARSIM) 2000 development team 

used to develop the requirements document for the Army's next generation of military 

simulations. A total of 262 U.S. Army Mission Training Plans (MTP) representing units 

from Platoon to Corps have been converted into a database format and currently available 

for use by authorized users. The system converts database entries to Hyper-Text Markup 

Language (HTML) through the use of the Common Gateway Interface (CGI) commonly 

used by most WWW servers. These MTPs are provided to users to gather their opinions 

about the suitability of training each task within the WARSIM system. They are also 

useful for determining which computer generated force tasks must be coded to support 

unit training. The system stores and links individual user opinions with each MTP task 

for every step and performance measure associated with that task. The system also makes 

previously entered opinions available to users every time they log on to the system. 

The Standard Query Language enables users to analyze, combine and display data. 

The system features over 20 standard queries used by the WARSIM 2000 developers in 

ascertaining which MTP tasks to focus on during the software development phase of the 

simulation's acquisition. 
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1.0 INTRODUCTION 

According to the National Simulation Center, "WARSIM 2000 will provide 

simulation tools to Force XXI leaders which they can use to create realistic operational 

conditions for education, training, and mission rehearsal. The program objectives include 

supporting Total Army and Joint Force events from battalion through echelons above 

corps in scenarios from across the operational continuum while reducing the resources 

required to prepare, execute, and assess simulation events. WARSIM 2000 will support 

real-time battle command training events such as seminars, command post exercises 

(CPXs) and Battle Command Training Program (BCTP) events in all type units and 

schools."1 

WARSIM 2000 is under development to support training of commanders and 

staffs at battalion through echelons above corps level. It will be able to support single or 

multi-echeloned training with both actual and synthetic units. The tasks that WARSIM 

will support are primarily command and staff tasks which are cognitive and not physical 

in nature. These tasks include planning, coordinating and directing operations of forces 

under the control of the training staff or audience as well as functioning as a subordinate 

element to other headquarters elements. The tasks are primarily information oriented and 

may generate information products, updates or transmit a decision. 

In October 1996, MAJ(P) George Stone, National Simulation Center (N.S.C.), 

with duty at the U.S. Army Simulation Training and Instrumentation Command, 

(STRICOM) approached the Operations Research Center, United States Military 

Academy to ask for help in developing the Training Requirements Analysis Program (T- 



RAP). This technical report describes the development of the World Wide Web based T- 

RAP collection tool for the N.S.C. and STRICOM. It documents the rationale and detail 

of the functions, form and data structures used throughout the system. The report also 

discusses the development of the on-line data analysis function through which users can 

execute one of a variety of pre-defined queries specific to their analysis needs. 

The T-RAP supports the WARSIM 2000 requirements development process by 

providing a means with which specific staff training events and tasks are analyzed by 

Subject Matter Experts (SMEs) to evaluate their supportability within the WARSIM 

system. These events and tasks include both the tasks that an actual training unit would 

perform while using the WARSIM system as well as those tasks that computer generated 

forces would perform to support/ stimulate the training unit in accomplishing any 

particular task. The T-RAP also provides the WARSIM developers the opportunity to 

analyze a fine level of detail about all aspects of the training audience tasks as well as any 

simulated forces tasks. 

2.0 STATEMENT OF WORK 

Discussions with NSC and STRICOM and the Operations Research Center 

submitted led to the following statement of work submitted by the ORCEN: 

http://www-leav.army.mil/nsc/warsim/ord_3_l.htm 



Statement of Work for the Development of a WARSIM 2000 Requirements Documentation System 

The Operations Research Center of Excellence, (ORCEN), United States Military Academy, will develop a 
Subject Matter Expert Data Collection and Analysis Tool. The fully developed tool will be used by WARSIM 2000 
Product Managers to generate a complete Requirements Document by 1 March 1997. 

Requirement: 

Technical Approach 

The Operations Research Center, The U. S. Army Simulation, Training and 
Instrumentation Command (STRICOM), Orlando Florida, and the National Simulation 
Center (NSC), Fort Leavenworth, Kansas, propose to jointly develop a general 
methodology for generating database and modeling requirements for WARSIM 2000. This 
approach links actual training units using WARSIM 2000 with supporting requirements. 
These requirements include but are not limited to the following: Synthetic Represented 
Units, Synthetic Environment Objects, and additional unit equipment that must be available 
for WARSIM training. Besides identifying training unit support requirements, this effort will 
also determine the applicability and relative importance and of unit training tasks and 
supporting requirements. Determining relative importance will enable the developers to 
prioritize efforts of the WARSIM contractor (Lockheed Martin Information Systems) during 
software development. The development team will also construct an information repository 
for recording knowledge from Subject Matter Experts across the country thus eliminating 
the need for travel. Finally, all collected data will be fully integrated into WARSIM's 
Functional Description of the Battlespace (FDB). 

The ORCEN shall perform the following tasks to support the WARSIM 2000 requirements 
development enumerated above: 

1) 

2) 

3) 

4) 

5) 
6) 

7) 

8) 

Develop a relational database for data collection and analysis using the previously 
defined general approach (see above). The approach will also ensure complete 
traceability exists of information input into the data repository. 
Test the basic approach using multiple experts. Currently, the algorithm determines 
the relative task importance based upon the opinions of one expert. Obviously, as the 
system matures, it must be able to receive and handle multiple opinions from experts. 
Develop a methodology for prioritizing synthetic units and supporting tasks relating to 
Primary Training Audience training tasks. 
Wherever possible, commercial-off-the-shelf (COTS) software and existing 
technologies will be used to develop a World Wide Web (WWW) site using Common 
Gateway Interface (CGI) and relation database techniques to extract opinion from the 
various Subject Matter Experts. 
Allow users to use standard WWW browsers as their input tool. 
Develop and articulate data dependencies to allow incorporation of collected data into 
the FDB. 
Define clear linkages from approved Army documents to data presented or used by 
the Requirements Documentation System. 
Transfer the system from the ORCEN to STRICOM, Orlando for permanent use and 
maintenance. 

Timelines: 
1) 

2) 

3) 

4) 
5) 

28 October - 9 December: SYSTEM DEVELOPMENT. Closely coordinate with 
STRICOM, NSC, and contractors during tool development. 
9 December: SYSTEM DEMONSTRATION AND AVAILABILITY. Data structures 
must be compliant and integratable with the FDB. 
9 December1996 -15 January 1997: DATA COLLECTION. The ORCEN will be 
available to solve any system problems that may develop. 
15 January -15 February: DATA ANALYSIS AND REPORT GENERATION. 
February 1997: TECHNICAL REPORT. Present findings to STRICOM and NSC. 
Submit report and provide Product Managers with complete system documentation. 

Financial Support:   Details of the financial support provided to the Operations Research Center are not provided in this 
report. 



3.0 DEFINING THE T-RAP 

The key functions of the T-RAP as defined by STRICOM and NSC are: 

• Collect Data 

• Perform Data Analysis 

• Provide Feedback to Users 

• Provide Summary to the WARSIM Development team. 

Collect Data: The T-RAP is designed to identify the training units with related 

tasks and equipment that will be supported by WARSIM 2000. It also links Represented 

Units (RU) or Computer Generated Forces and the tasks they will accomplish within the 

simulation to each supported training unit task. It provides the opportunity to describe 

any synthetic environment objects as well as significant pieces of equipment that must be 

present within the simulation to support either training or represented unit tasks. 

Perform Data Analysis: Task Performance Support (TPS) codes provide a 

relative indicator of the degree to which a given training simulation supports the 

performance of collective training tasks. Any collective task that is to be trained on any 

simulation system in the Army will have a TPS code associated with it. The code 

provides commanders with the ability to discriminate between simulation training events 

and decide which simulation platform better supports his training goals. STRICOM and 

NSC desired to compute the TPS code for each evaluated training audience task for the 

WARSIM 2000 system. Computation of the rating is accomplished through the use of 

the flow charts in Figures 1 through 4 which were provided by STRICOM and were 

previously used during the Close Combat Tactical Trainer requirements development 

process. 
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Figure 1. Task Proficiency Support Code Logic. 

CRITERIA 
for Rating MTP Standards 

Highly Supported (H): The standard can be met entirely. Sufficient cues 
are present within the environment and appropriate responses are 
supported such that the training experience is much the same as it 
would be in a field environment. 

Moderately Supported (M): Most of the the standard is supported. 
Sufficient cues are present within the environment and 
appropriate responses are supported such that the training 
experience is sufficiently like a field training environment to 
support positive training of tactics and techniques. 

Outside Support Required (O): The standard can be met in the training 
environment, but only if over half of the required cues and reponses 
are provided or performed with resources outside/adjacent to the 
environment. 

Not Supported (N): The standard cannot be supported. A significant 
portion of the cues and responses required to perform the required 
actions are not represented or cannot be supported. 

Figure 2. Criteria Used for TPSC Evaluations. 
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Figure 4. Roll-up Logic - Subtask to Task. 



STRICOM also defined a new code for the T-RAP and the WARSIM 

development process, the Task Simulation Support Code (TSSC). The TSSC describes 

the degree of detail to which a Represented Unit task will be modeled in the simulation to 

stimulate training of a training audience task. This code then characterizes a Represented 

Unit's task as to the level of fidelity required within the simulation. STRICOM directed 

that the same computational scheme as the TPSC be used for the TSSC. Since the expert 

would now be asked to rate the task as to the level of fidelity with which it should be 

modeled within the simulation, the criteria were changed as shown in Figure 5. 

CRITERIA 
for Rating MTP Standards for Represented Units 

Full Details (H): All aspects of this RU's TS/ PM must be modeled in 
the simulation to stimulate the associated TA task., 

Partial Details (M): Only essential aspects of this RU's TS/ PM must be 
modeled in the simulation to stimulate the associated TA task. 

Minimum Details (O): All that is required is to know that the RU TS/PM has 
been executed (Yes/NO?). 

Not Required (N): No information required. 

Figure 5. Represented Unit Rating Criteria. 

STRICOM also directed that the T-RAP collect SME opinions about the synthetic 

environment and unit equipment within the WARSIM system and required by represented 

units. Synthetic environment objects are any objects required in the simulation that are 

needed to execute the task step/ performance measure of the associated represented unit 



task. Unit equipment is defined as any major end items that are required to execute the 

task step/ performance measure of the represented unit task. 

4.0 PROGRAMMING ON THE WORLD WIDE WEB 

STRICOM initially developed a Microsoft Excel version of the T-RAP. This 

version was capable of collecting a single user's opinions to characterize both training 

audience and represented unit tasks. They quickly realized that there would be a 

tremendous problem in merging data from all of the individual spreadsheets once 

collected from SMEs across the Army. They also realized that that the spreadsheet 

suffered from 'version control' problems, meaning that as their tool developed, they were 

unsure who had what version. As the functionality of their tool improved, they had users 

with different versions of the tool. To solve the data collation problem, a database 

approach had to be implemented so that multiple expert opinions could be collected and 

analyzed. The World Wide Web as the collection medium was selected for a number of 

reasons. First of all, once implemented, users from all over the world could use the tool 

from their home station thus eliminating any travel related expenses. Also, a program on 

the web would correct the version control problem because as the system continued in its 

development process, users would have access to the latest and most current version on- 

line. 

Linking a database to a world wide web server requires then a program which can 

execute necessary routines on the WWW server and return results to a user over the 

network. The Common Gateway Interface (CGI) is part of a Web Server that can 

communicate with other programs running on the server. In CGI, the Web server can call 

8 



up a program and pass user-specific data to the program. The application program then 

processes the data and passes the program's response back to the Web browser. Figure 6 

depicts the interaction between a user on a network with a standard browser inputting and 

receiving processed data from m a web server. 

Aüolication- 
ProcessData 

Forward to 
Application 

Return Output 
to Server 

Server Retrieve Form 

Request Form /      _..      \      Submit Form 
_ T .   Return Output 

Network »cue« 

User 
(with a Web Browser) Fill in Form 

Time 
Figure 6. Interfacing a Program with a World Wide Web User using CGI. 

5.0 SYSTEM IMPLEMENTATION 

The first step in designing the on-line version of the T-RAP was to select both a 

programming language and database product that were compatible as well as capable of 

generating CGI scripts. Microsoft® Visual Basic® was chosen as the CGI programming 

environment because of the authors' experience with the product on previous ORCEN 

projects. To maintain software consistency and transferability, Microsoft® Access® was 

also selected as the underlying multi-user database engine. Given the relatively short 

development time of the T-RAP, it was decided to go with these products to quickly 

program the prototype. There are more robust database and programming products 



available in the market today and future versions of the T-RAP may want to explore other 

software options. 

The initial step in implementing the T-RAP was to translate all applicable Mission 

Training Plans (MTPs) into a format which Access® would recognize and use. Currently 

the U.S. Army Training Support Center, Headquarters TRADOC, is responsible for 

maintaining the Automated Systems Approach to Training. This product contains the 

complete documentation of all approved MTPs for the Army. The MTPs are organized 

into a database format using Infomaker® for Windows by Powersoft®. After several 

weeks of attempting to translate the MTPs from this format into an Access® compatible 

one that the CGI environment could use, the authors decided to seek another MTP source. 

LTC Stone then recommended that we contact Resource Consultants Incorporated 

(RCI) of Orlando, Florida who had performed some previous work for STRICOM 

supporting the TREDS and CCTT programs. They had developed a CDROM called R- 

TASK that had every MTP in Microsoft® FoxPro® format. Table 1 provides a extract of 

one of the MTPs contained within that product. Looking at the table, it is obvious that 

the database actually contains every line and sentence within the MTP identified as 

unique records and some code would be required to convert the data for T-RAP use. 

10 



Table 1. Sample R-TASK MTP Listing. 

DOCKEY SEC71 
ON 

TAGKEY "i tern. PAR •   LINE : TEXTTYPE y::v- "■.::■■■ TEXTv-r;":'-:. 
:  •'.*:"'.■■■   ■■■:£■"   ■ *.?.y*g,i;:i^f;V;-;.^ ,- ,', 

0000000001 % 022-8-CG01 2 1 1 BOS ARTEP 100-15-MTP MISSION 
TRAINING PLAN FOR CORPS 

COMMAND GROUP AND STAFF 
0000000001 % 022-8-CG01 2 1 2 BOS (1990/05/01) 
0000000001 %! 022-8-CG01 2 1 1 BOS BOS: COMMAND AND CONTROL 
0000000001 %! 022-8-CG01 2 2 1 BOS ELEMENT: COMMANDING 

GENERAL, COMMAND GROUP 
0000000001 %!l 022-8-CG01 3 1 1 TSK TASK: COMMAND AND 

CONTROL CORPS 
OPERATIONS (FM 100-5, FM 

100-15, FM 101-5) 
0000000001 %!! 022-8-CG01 3 1 2 TSK (022-8-CG01) 
0000000001 %!! 022-8-CG01 3 1 3 TSK 
0000000001 %ii 022-8-CG01 3 2 1 CND CONDITIONS: 
0000000001 %!! 022-8-CG01 3 2 2 CND The corps, as part of a 

Theater/Army operating in a joint 
and combined 

0000000001 %!l 022-8-CG01 3 2 3 CND environment, is engaged in 
combat or combat is imminent 

The corps' tactical, 
0000000001 %!l 022-8-CG01 3 2 4 CND main and rear command posts 

have been deployed and 
established. Communications 

0000000001 %!! 022-8-CG01 3 2 5 CND have been established and reports 
are being received from 
subordinate units and 

0000000001 %!! 022-8-CG01 3 2 6 CND submitted to Theater/Army 
headquarters in accordance with 

tactical standing 
0000000001 %l! 022-8-CG01 3 2 7 CND operating procedures (SOPs). 

Combat may involve offensive, 
defensive or 

0000000001 %!! 022-8-CG01 3 2 8 CND retrograde operations. Continuous 
operations (day and night) are 

envisioned. 
0000000001 %!l 022-8-CG01 3 2 9 CND Enemy forces are composed of 

armored, mechanized and 
airborne forces with their 

0000000001 %ll 022-8-CG01 3 2 10 CND associated combat support, 
combat service support and air 

assets. The NBC 
0000000001 %!! 022-8-CG01 3 2 11 CND environment is active. Friendly 

forces possess the capability to 
employ nuclear 

0000000001 %!! 022-8-CG01 3 2 12 CND or chemical weapons. The enemy 
is employing chemicals in support 

of terrain 
0000000001 %!! 022-8-CG01 3 2 13 CND denial operations and against 

selected deep targets. They have 
nuclear weapons 

The next step was to develop a method with which to translate the R-TASK MTP 

databases into Access® along with an accompanying schema that would lend itself to the 

data collection effort. In writing the translation code, the Tasks, Conditions and 

Standards for each MTP were separated from the individual steps and performance 

measures associated with each of the tasks. During that phase of the T-RAP 

11 



development, the concern was to be able to separate the MTP into its component parts to 

maintain satisfactory system performance as each of the components would be used for 

different aspects of the collection effort. Table 2 provides an extract of the resulting 

Task, Condition, Standard tablke after conversion. What is significant in this table is that 

every task is sequqntially indexed. This indexing provides that basis to link individual 

user opinions to individual tasks. 

12 



Table 2. Sample Task Condition Standard Listing after conversion. 

COMMAND AND 
CONTROL 

022-8-CG01 COMMAND AND 
CONTROL CORPS 
OPERATIONS (FM 
100-5, FM 100-15, 
FM 101-5) (022-8- 

CG01) 

The corps, as part of a Theater/Army 
operating in a joint and combined 
environment, is engaged in combat or 
combat is imminent. The corps' 
tactical, main and rear command posts 
have been deployed and established. 
Communications have been 
established and reports are being 
received from subordinate units and 
submitted to Theater/Army 
headquarters in accordance with 
tactical standing operating procedures 
(SOPs). Combat may involve 
offensive, defensive or retrograde 
operations. Continuous operations (day 
and night) are envisioned. Enemy 
forces are composed of armored, 
mechanized and airborne forces with 
their associated combat support, 
combat service support and air assets. 
The NBC environment is active. 
Friendly forces possess the capability 
to employ nuclear or chemical 
weapons. The enemy is employing 
chemicals in support of terrain denial 
operations and against selected deep 
targets. They have nuclear weapons in 
a ready posture but have not yet 
employed them. Their biological 
weapons remain in storage at Front 
level. Further use of chemical or initial 
employment of nuclear or biological 
weapons may occur at any time. 
Electronic warfare (EW) environment is 
active. The enemy is employing radio 
electronic combat (REC) tactics. There 
is air parity within the theater of 
operations; however local air 
superiority can be achieved for short 
periods of time by either air force. 
Conflict is characterized by nonlinear 
operations; a wide range of enemy 
weapon systems whose ranges and 
lethality equal or exceed U.S. 
capabilities; and numerous 
surveillance, target acquisition and 
communication sensors. The combat 
environment is characterized by a 
continuing series of fast, chaotic, 
obscure battles. The corps has 
received the I NTS UM and the 
Theater/Army OPLAN. The corps 
commander's intent is for the corps to 
accomplish its assigned mission while 
retaining the capability continue 

.o.Pe„^.9rJLrMy.!r®.d.:.  

The corps' mission 
is accomplished 
lAWthe 
Theater/Army 
commander's intent. 
The resources are 
employed to 
effectively 
accomplish the 
mission. The corps 
retains the 
capability to 
continue combat 
operations. 

In all, there were 262 MTPs available in R-TASK that were converted for use. 

Appendix A lists all supported MTPs as of the date of this technical report. Table 3 

provides an extract of the conversion of the steps and performance measures from the R- 

TASK database. These tables are linked to the original table in that the MTP Task 
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number listed in the table is the same as the Counter in the task, condition, standard table. 

Appendix B provides the annotated Visual Basic ® source code for both of the 

conversion routines. 

Table 3. Task Steps and Performance Measures Extract 

*riTasknumber'Tr' £jSteg^ Narrative /■ «*^|^äV* MTPTJskRefjer 
' ?? enca' * t" 

MTPStepR 
eferonco 

«TPPMR 
'". Terence -": 

022-8-CG01 1 *1. Plans corps 
operations. 

1                 0 0 

022-8-CG01 1a a. Provides 
information to staff. 

1                 1 0 

022-8-CG01 1 b b. Approves staffs 
restated mission. 

1                  2 0 

022-8-CG01 1c c. Issues guidance to 
staff. 

1                  3 0 

022-8-CG01 1d d. Makes the 
commander's 
estimate. 

1                  4 0 

022-8-CG01 1 e e. Clearly articulates 
his intent and concept 
of the operation. 

1                  5 0 

022-8-CG01 2 *2. Organizes corps 
resources. 

2                 0 0 

022-8-CG01 2a a. Allocates resources 
to support concepts of 
operation. 

2                  1 0 

022-8-CG01 2b b. Task organizes 
corps resources. 

2                  2 0 

022-8-CG01 2c c. Establishes 
priorities of corps 
resources. 

2                  3 0 

022-8-CG01 2d d. Establishes 
procedures and 
relationships. 

2                  4 0 

022-8-CG01 2e e. Modifies 
established 
procedures, as 
required. 

2                  5 0 

022-8-CG01 2f f. Establishes 
procedures for 
receiving major non- 
organic unit. 

2                  6 0 

022-8-CG01 2g g. Designates, 
sustains and shifts, as 
necessary, the main 
effort. 

2                  7 0 

022-8-CG01 2h h. Establishes 
procedures to 
eliminate C2 
degradation during 
shift changes. 

2                  8 0 

022-8-CG01 3 *3. Directs corps 
operations. 

3                  0 0 

6.0 DATABASE AND USER INTERFACE DESIGN 
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The following section highlights the development of the user interface and 

underlying database structure. The included functions closely parallel the spreadsheet 

model provided by STRICOM at the beginning of system development. Figure 7 

graphically portrays the built-in navigation logic for an user. As the system developed, it 

was clear that given the variety of screens that were under development, T-RAP 

navigation should be built in, thus allowing an user to provide his opinions with little risk 

of becoming lost. Each aspect of the folw chart is discussed in great detail for the 

remainder of this section. 
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Administrator 
Entry 

Required 

User 
Confirmed w/ 

NSC/ 
STRICOM 

User Informed 

Enter Startup 
Page 

http://www.orcen.usma.edu/warsim.htm 

Logon and 
Start Session 

NO 

Select TA     *i 

(Until Complete)  [* 

Select/ 
Deselect RU 

Tasks 

Select / 
H Deselect TA 

Tasks 

Evaluate 
Individual TA 

Task 

Represented 
Unit Status 

Screen 

Run Query 
Engine 

NO 

Select and 
Run Query 

Evaluate RU 
Tasks (Only 

after 
Selected) 

Figure 7. User Navigation. 

REQUEST SYSTEM ACCESS: A new user entering the system is only 

allowed to proceed to the Request System Access function. He is presented with a Hyper- 

Text Markup Language (HTML) form that requires him to fill in identifying data. 
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?BU 

WARSIM 2000 User Access Request Form 

You have been sent this sheet because you lack a valid userid/ password for the WARSIM 2000 Subject Matter Expert Opinion 
Form. If you believe you have a valid account, tiy again. 

I 

Indicate your Military Staff Experience in the following environments: 

Figure 8. Collecting User Information - Upper Half of Screen. 

At the same time, the system requests some of the experience this user has had while 

serving in the military as well as any simulation experience. This data is used in the 

analysis module of the system when multiple experts' opinions are weighed against one 

another. 
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■Ulrtlaj 
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J                                                N^S^^^^^^^^^^^^W M 

i Indicate your Military Staff Experience in the following environments:                                         jg 

(as many as appropriate).                                                                             p 

Actaal DaalcTnae&t ;!          JRTC CMTC KTC                         BCTP           :|          BCBST Olkar            ! § 

CmMSBtisr Brigade: Gl!                Brigade: G 
BattatoaG ;              BattatoaG; 

Brigade: G 
BattatoaG 

Brigade: C; Brigade: G 
BaBatoaG:!               BattatoaG 

Brigade: C 
BattatoaG 

Brigade: C!  p 
BattatoaG! §f 

xo Brigade: G!!               Brigade: G; 
BattatoaG ;:               BattatoaG 

BrigadeG 
BattatoaG 

Brigade: G; Brigade: G 
BattatoaG,                 BaBatoaG 

Brigade: G 
BattatoaG 

Bng.de: G    || 
BattatoaG!   §| 

S-l Brigade:G;                Brigade:C 
Battatoa G j!              Battatoa G 

BrigadeG 
BattatoaG 

Brigade: GF Brigade: G 
BattatoaG ;                 BattatoaG 

Brigade: G 
BattatoaG 

Brigade: G;!  $| 
BattatoaG1  f| 

S-l Brigade G                 Brigade:G 
BattatoaG                 BattatoaG 

Brigade: G 
BattatoaG 

Bngade:G i; Brigade: G 
BattatoaG■;               BattatoaG 

BrigadeG 
BattatoaG 

Brigade:!"):  m 
BattatoaG! 

S-3 Brigade: G                 Brigade: G 
BattatoaG                BattatoaG 

Brigade:C!|                Brigade: C;                Brigade:G;l                BrigadeG 
BattatoaG |               BattatoaG!               BattatoaG |               BattatoaG 

Brigade: Ci 
BattatoaG: 

»Air BngadeG                 Brigade:C 
BattatoaG                 BattatoaG 

Bngade:G 
BaBatoaG: 

Brigade:G ; Bngade:G: 
BaBatoaG :               BattatoaG: 

Brigade: G 
BattatoaG 

Brigade:G: 
BattatoaG: 

S-4 Brigade T                 Brigade: G 
BattatoaG !              BaBatoaG 

BrigadeG 
BattatoaG 

Brigade:G:: Brigade:G: 
Battatoa G :!               Battatoa G 

Brigade: G 
BattatoaG 

Brigade: G: 
BattatoaG: 

FSO Brigade G                 Brigade: G 
BattatoaG                BaBatoaG 

BrigadeG 
BattatoaG: 

BrigadeG; Brigade:G! 
BattatoaG;               BattatoaG: 

Brigade: G 
BattatoaG 

Brigade: Gj 
BattatoaG:  ! 

StafTEaginaer Bng.de G .                 BrigadeG 
BattatoaG                 BattatoaG 

BngadeGi|                  Brigade G ■■:                  Brigade G : 

BattatoaG!                 BattatoaG                   BaBatoaG: 
BrigadeG 

BattatoaG 
BrigadeG! 

BattatoaG    M 

Bngade:G:   fi 
BattatoaG    S 

Staff ADA Brigade: G                   BngadeG 
Battatoa G                Battatoa G 

Brigade Gj                  Brigade G                     BrigadeG: 
BattatoaG [               BattatoaG                  BattatoaG 

Brigade G 
BattatoaG 

StaffCaaaaica] Brigade G^               Brigade: G 
Battatoa G -:               Battatoa G 

Brigade G 
BattatoaG: 

BngadeG                     BrigadeG 
Battatoa G i:                 Battatoa G ; 

BrigadeG 
BattatoaG;! 

Brigade: G    !■! 
BattatoaG:  §1 

ALO Brigade G                   Brigade:G 
BaBatoaG:                 BattatoaG 

BrigadeG: 
BattatoaG: 

Brigade: G! Brigade:G! 
BattatoaG;                 BaBatoaG: 

Brigade: G 
BattatoaG 

Brigade:G! ag 
BattatoaG:   fg! 

SIGO Brigade T                   Brigade:G! 
BaBatoaG                BaBatoaG! 

Brigade:G!|                  Brigade:G i;                  Brigade: G :|                  Brigade G i                   Brigade:G 1   ||: 
BattatoaG:{                BaBatoaG1:                 BattatoaG i[                 Battatoa GJ                 BattatoaG:  §|: 

Olkar BrigadeG;               BngadeG 
BattatoaG                BaBatoaG 

BngadeG! 
BattatoaG: 

Brigade:GI: Brigade:C: 
BattatoaG::               BattatoaG! 

Brigade G 
BattatoaG 

Bng.de: G!  fe 
BattatoaG: |! 

Figure 9. Collecting User Information - Lower Half of Screen. 

Once the information is submitted, the data is written to an Access® database by 

the CGI system. Experience with managing the system has shown that most prospective 

users are eager to get on the system so they will send the administrators an email message 

requesting immediate access. The administrators contact NSC or STRICOM and seek 

verbal approval of users who are then given access to the web site itself and can then 

proceed into with data collection or analysis. The users already have their userid and 

password as they are stored in the database. Another CGI program was written to ensure 

that all users have unique userids, that they enter their passwords twice and that all 

required fields are filled out. If not, the user is presented with an error message and 
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directed to correct the deficiency. Appendix C provides the source code listing for the 

creation of user accounts. 

ERROR TRAPPING: As the T-RAP developed, there were numerous instances 

early on where one of the programs may have crashed and the user provided some sort of 

error message. Rather that rely upon users providing the message text, an error trapping 

routine was developed where the actual error message that an user received was written to 

an Access® database. After examining the error code, the developers then attempted to 

duplicate the error condition. Once it was duplicated, it became then very easy to correct 

the deficiency within the software. Table 4 provides a sample listing of some of the 

received error codes. This system is still in place and provides a measure of the stability 

of the software. No errors have been noted in the operating code for several months. 

phelan 

Table 4. Extract of Error Trapping Database 

Error in /wincgi/makeru.exe-Couldn't use 
'c:\netscape\server\docs\input\database\mtptpsc.mdb'; file already in use. 

(error #3045) 

12/12/96 8:35:07 AM 

warn Error in /wincgi/mapping.exe-Couldn't use 
'c:\netscape\server\docs\input\database\mtptpsc.mdb'; file already in use. 

(error #3045) 

12/12/96 8:42:20 AM 

phelan Error in /wincgi/makeru.exe-Couldn't use 
'c:\netscape\server\docs\input\database\mtptpsc.mdb'; file already in use. 

(error #3045) 

12/12/96 8:44:05 AM 

warn Error in /wincgi/updtpta.exe-Couldn't find input table or query ". (error 
#3078) 

12/12/96 12:06:57 PM 

warn Error in /wincgi/ruxs.exe-Couldn't update; currently locked by user 'Admin' 
on machine 'ORCEN_SERVER'. (error #3260) 

12/12/96 12:13:05 PM 

phelan Error in /wincgi/ruxs.exe-Couldn't update; currently locked by user 'Admin' 
on machine 'ORCEN_SERVER'. (error #3260) 

12/12/961:36:21 PM 

phelan Error in /wincgi/ruxs.exe-Couldn't find input table or query ". (error #3078) 12/12/96 2:58:28 PM 
phelan      j Error in /wincgi/ruxs.exe-Couldn't find input table or query ". (error #3078) I     12/12/96 2:58:46 PM 

SELECT TRAINING AUDIENCE: Once a user receives approval and his 

account is entered into the web server, he selects the option to Start a New Session. After 

uccessfully logging in to the system, he is presented with a graphical representation of all 

of the available MTPs. This .gif file is coded as an ismap in HTML which maps the 

listed icons to their appropriate MTPs. If the user does not see the particular training 
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audience MTP he wishes to work with, he only has to click on any of the open space in 

order to receive a text listing of all available MTPs from the web server. 

WMW |-l»lxj 

Select Training Audience 

Ciaä^'&C^AuS^A   ■ -    '   \    -    '""" ™ 

c^» Q 
□as 
71-100    5SOT *3«E'' 

•Tjrsfw fcmd 

Siftö< 
730      fcioo    woo        ?ta     $402-33 

«ft 

der omit] üö 
■^4-115'  7*0.       J;3Q5      B-t« 7V2       -6445 'TI/WäÄ 17.486 

Ö   _      _ 
«15 11-435- .17066 .♦M9S- 

ö 
•■4*635" 

M1S     6625 

5425' ?I1-US BM65 
ASKttMi EiCoipi IS») US£S«f«rf 

>S26 

Ctobst Senke SsppM* WmMM^xb mmmm 
SO |WCDM| 

Figure 10. Selection of Training Audience. 

SELECT TRAINING AUDIENCE TASKS: The next step in the evaluation 

process is the selection of those tasks which should be trained within WASIM 2000. 

Once the user selects any MTP, a CGI program is called that searches the database and 

extracts any records that match both the logged in user and his selected MTP. The T- 

RAP then dynamically begins to construct the HTML code and also places a check in any 

appropriate box indicating that the particular task has been previously selected as 

appropriate to train within WARSIM. Appendix D provides a listing of the Visual Basic 

source code that performs this function. These selected tasks are stored in a read/ write 
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Access® database. Table 5 depicts how the table is written within the system. Note from 

this table that the task is indexed by both user, MTP and task number. The update 

column indicates whether on not the user has evaluated that particular task and is used to 

support navigation between the various modules of the T-RAP. 

QJNbukF" 

"-»"■'»" .m.'«wwiiJ,i'i'n'nu:iiiiiJiH.iL4).iJi>iJ»j|ii,iiji.iimiii 1333 
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COMMAND GROUP AND STAFF, HEAVY BRIGADE (71-3) 

Silact all of Ik« Traanmg taslcj that will ba tranad withm WARSLM. 
"When complete, pre« the Sobrat bidtoa at the bottom oftfaU icrcen. 

Iaik Number 
Tuk 

CMdbioBi 
SfeBtodi 

ELEMENT: ELEMENT: BKK3ADE MI 

i7J!*ooi8 TASK: EMPLOY MILITARYINTELLIGENCE COMPANY ASSETS 

||71-6-OOW 

ELEMENT: ELEMENT: COORDINATINa STAFF 

TASK: PLAN RECONNAISSANCE AND SURVEILLANCE 

ELEMENT: ELEMENT: BRIGADE S2 SECTION 

jn-jMOT?      fTASKtPROVroEBnEIIIGENCE INPUTTO THE COMMAND ESTIMATE 

(71-6-0246      |TASK:PLjffA^gOTERyiSEMÄm 

ELEMENT: ELEMENT: HHC COMMANDANT 

ELEMENT: ELEMENT: BRIGADE S2 SECTION 

171-^0811 jTASKi CONDUCT LOTELLIGENCE FUNCTIONS FOR DEPLOYMENT 

EjLBtgOT: ELEMENT: BRIGADETOC, TAC, REAR CP 

|[71-6-I08q      I^L4SK:EM^Y0PERAm0^SECTSnYMEASCI^ 

[71-6-1208      j|TASK:PL^SEOgRrrr0FDEg FAdLHIES. AND MSR CRITICAL POINTS 

ELEMENT: ELEMENT: BRIGADE PROVOST MARSHAL 

ELEMENT: ELEMENT: BRIGADE S2 SECTION 

71-6-2001      {TASK:PFiPARETHElNTELLIGENCEESTIMA.TE 

71*2002      ITASK:PREPAKETHElNr£mGENCEANNFJCTOTEEOPFiumONORDER 

714-2003 TASK: ANALYZE INCOMING INFORMATION FROM MANEUVER ELEMENTS IN CONJUNCTION 'WITHINTELLIGENCE RECEIVED FROM 
HIGHER HEADQUARTERS G2 

71-6-2004      I TASK: MANAGE THE INTELLIGENCE EFFORT 

|71-6-2005      |TASK: PROCESS SPECIFIC INFORMATION REQUIREMENTS DATA 

71-6-2006      ! TASK: PROCESS COMBAT INFORMATION AND INTELLIGENCE 

[71*2007      flASK: CONDUCT AERIAL INTEUIGENCE COLLECTION SUPPORT PLANNING 

SäOKSSKS 
TAW. WA1MT*T>vTTITC1>PTriAr>Cn.TTirrTTiTr>.TrTT^ATA V»n 

Figure 11. Selection of Training Audience Tasks. 

21 



Table 5. Extract of Selection of Training Audience Tasks Database Table 
'•SeasionT wmm Tasknumbe ^Update* bating* «COMMENTS'!! 

rude 24 DMTP0001 12 yes 0 WARSIM must 
replicate enemy 

activity to the 
fullest extent to 

maximize training 
in a peacetime 

scenario. 
rude 24 DMTP0001 8 yes 0 

rude 24 DMTP0001 7 yes 0 Replacement 
operations is 

contingent upon 
accurate 

personnel status 
reporting from 
subordinate 

echelons 
and consistent 
dialogue with 

higher Hqs S-1 to 
ensure 

replacement 
needs are 

identified and 
addressed. 

rude 24 DMTP0001 6 yes 0 Requires 
consistent 

interaction with 
subordinate 
commanders 

and/or company 
TOCsthru 

personnel status 
reports. 

rude 24 DMTP0001 2 yes 0 XO requires 
consistent, 

accurate and 
timely information 
from higher and 

subordinate 
elements 

_ rude 24 DMTP0001 1 yes 0 Successful 
execution of tasks 
require accurate 

& timely reporting 
from his 

subordinate 
elements 

EVALUATION OF INDIVIDUAL TRAINING AUDIENCE TASKS: Once a 

set of tasks has been selected by a SME, then next step is to evaluate each task at the task 

step/ performance measure level. The user proceeds past the selection screen and is 

presented with a subsequent screen that provides a listing of all of the selected tasks and 

determines which have been previously evaluated and which have yet to be. The user is 

now forced to evaluate all selected tasks before being allowed to proceed with further 
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evaluation. In Table 5, a task annotated as Yes is considered evaluated. As a task is 

evaluated, the browser screen is dynamically updated and the user is provided some 

feedback as to his responses. 

Evaluating each task is initiated by selecting one of the buttons presented on the 

navigation screen. The T-RAP then sends the user a detailed listing of the selected task 

to include the task, conditions and standards and all task steps and performance measures. 

Figures 13 and 14 depict portions of one brigade task, Employ Military Intelligence 

Company Assets. There are several items that an user must evaluate for this task. The 

first is to rate how well the WARSIM 2000 simulation will support each of the individual 

tasks and performance measures for the particular task.   The standards that the user uses 

to rate the task were previously presented in Figure 2. At the same time, the WARSIM 

developers are also interested in collecting any user comments as to why they may have 

rated a particular step low. On the right hand side of the screen, the user is also asked to 

provide some level of detail on the communications methods and products required to 

support this task. At the bottom of the screen (Figure 13), the user is then asked to 

provide any task level type comments and to begin to link all Represented or Computer 

Generated Forces that are required to support this task. Appendix E provides the source 

code used to populate the screen with the task data and any previously entered user 

opinions. 
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WARSIM 2000 Subject Matter Expert Data Collection System 
COMMAND GROUP AND STAFF, HEAVY BRIGADE (71-3) 

Navigation: 
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COMMAND GROUP AND STAFF. HEAVY BRIGADE (71-3) 
COMMAND GROOP AND STAFF. CORPS (100-15) (PeocW) 
ASSAULT AVIATION BATTALION 

ÜSefceeret KecracBCed Uoiti for ced tajlc 
&NF: INFANTRY BATTALION (7-20) 
.lrrfl/u*NnrTsr>TTPANn<TrAFF rcrcp<:nnri.i^. 

Figure 12. Selection of Training Audience Tasks. 
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Rate Steps and Performance Measures for COMMAND GROUP AND STAFF, HEAVY BRIGADE (71-3) performing 
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Figure 13. Evaluation of Training Audience Tasks. 
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^ Not Required" 
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Provide any idditiooil sofonnttion you fed necenvy to conduct this task. 

Tftflk Level Test Conest 

SSS55 

f1 

1 
Select Represent«! units for this Tisk 

NONE 
COMMAND GROUP AND STAFF. CORPS fl OQ-15) 

COMMAND^^GRO^AND^AFF. i^AMTFfyBPJGADe (7-3C) 'S 

Figure 14. Evaluation of Training Audience Tasks (Continued). 

Once the Submit Ratings button is selected, three different Access® tables are 

written to store the data, The fürst stores the task level comments and the computed 

TPSC code and an example was previously provided in table 5. Table 6 depicts the 

second table that is updated which stores the individual task step/ performance measure 

level user opinions. This table is named in the database for its indexed name from the 

original linking table (Appendix A). The Visual Basic® Source Code listing for these 

functions is the same as that which provided the navigation screen for the training 

audience tasks (Appendix D). However, the screen would now be updated with the 

newly entered user entries. 
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Table 6. Extract of Selection of Training Audience Tasks Database Table 

Unit opnl 
status/situation 

reports=FM 
CMD Net 

Actions of 
subordinate 

cdrs only 

rude 24 high situation 
reports=FM 
CMD Net 

Routine 
situation 

reports from 
subordinate 
companies 

rude 24 none Cdr executes 
task 

rude 24 none Cdr executes 
task 

rude 24 none Staff provides 
data 

rude 24 none Cdr & Staff 
perform tasks 

rude 24 none Cdr & Staff 
conduct MA 

rude 24 none Staff provides 
input 

rude 24 none XO conducts 
task 

rude 24 high OPORD/FRAG 
0=BDE CMD 

Net 

Table 7 links the training audience task with selected represented units. The 

update column in this table is also used for navigation in the evaluation of represented 

units once all training audience tasks have been linked. 

Table 7. Extract of Linkage of Training Audience Task to Represented Unit 
■     USERID 1 ' ~': Session""" MTP      ■ MTP.Task *' •; Rü'~';'|j .   Update 

mcnett 47 D0000077 3 D0000087 No 

mcnett 47 D0000077 3 DMTP0002 No 

mcnett 47 D0000077 3 D0000084 No 

mcnett 47 D0000077 3 D0000081 No 

mcnett 47 D0000077 46 D0000217 No 

mcnett 47 D0000077 46 DMTP0003 Some 

phelan 1317 D0000250 63 D0000083 No 

phelan 1317 D0000250 63 D0000082 No 

REPRESENTED UNIT STATUS SCREEN: Once all selected Training Audience 

Tasks have been evaluated, the T-RAP then allows a SME top move forward and begin to 

evaluate previously selected represented units for this training audience. Figure 15 

depicts a sample screen that would be presented. The user is then asked to select first the 
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tasks that the represented unit would have to accomplish in order to support the training 

audience tasks. Once those tasks are selected, the user then evaluates each of the selected 

tasks. Figures 16-18 show examples of the screens an user would use to evaluate 

represented units tasks. 

.I.IMIIIJM.UHMHU.IIMIIII. HTffff) 

mm^^^M^^mi 
j*,i£4liljlM>j'*i|i^*wfscar\imk«kaWc>'>MaM 

l?^.^^^''*^ 

WARSIM 2000 Subject Matter Expert Data Collection System 
Represented Unit Task Selection and Evaluation 

Training Audience - COMMAND GROUP AND STAFF, HEAVY BRIGADE (71-3) 

Navigation: 

Select Aaotftw THinfair Audiqtce 

w^vz&zmsmsmm 

Represented Units and Tasks to Be Evaluated 

> Tnfaüng AnAoct Tuk - EMPLOY MILITARY INTELLIGENCE COMPANY ASSETS 71-6-M1S 

Krrt, Select Task* to Etnhute for to Unit ] 

Than, Evahate There Selected T«du for to Unit J 

Knt, Select T«du to Eohute for ibi Unit | 

TJMB, Enhutc Tbeie Selected Tides for to Unit I 

Krft, Select Twlu to Evikute for to Unit ] 

Ihn, EnhuteTbete Selected Tadu for to Unit ] 

Figure 15. Represented Unit Status Screen. 
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'■/^I'rf'V^'^ 
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Select Represented Unit Tasks for COMMAND GROUP AND STAFF, HEAVY BRIGADE (71-3) 

Supporting Training Audience - COMMAND GROUP AND STAFF, HEAVY BRIGADE (71-3) 
Conducting Training Audience Task - EMPLOY MILITARY INTELLIGENCE COMPANY ASSETS 71-6-0018 

Salact aUsf du Raftrest«*adlhst tasks tosiornart *■ Tnhmg Aufissu« aad its task in WARSTM: 
When complete, push me button rtme bottom of Ais fhme. 

Task Number 
Task 

Condition! 
Standards 

Represented Unit TASKT | 

ELEMENT: ELEMENT: BRIGADE MI 

[71-6-0018     JJTASKt: EMPLOY MILTTARY JOTEUI^ia COWAWY ASSEK 

ELEMENT: ELEMENT: COORDlNATOro STAFF 
[71-6-0019     JTASK: PLAN RECONNAISSANCE AMD SURVEILLANCE 

ELEMENT: ELEMENT: BRIGADE S2 SECTION 

fe:£°pzL.JtT*^.^ 
ELEMENT: ELEMENT: HHC COMMANDANT 

|71;*0246 ! TASK: HAN AND SUPERVISE MAIN COMMAND POST SECURITY 
ELEMENT: ELEMENT: BRIGADE S2 SECTION 

[71*0811      iffASK: p°ffl?CT°f'^^ggSCnoyS FORDEPLOYMBTr 
ELEMENT: ELEMENT: BRIGADE TOC, TAC, REAR CP 

|71-<-1080      JTASK: EMPLOY OPERATIONS SECURITY MEASORET" 

ELEMENT: ELEMENT: BRIGADE PROVOST MARSHAL 

|71-6-1208jjTASKl Ply^SECTOgTY OF DESIGNATED PERSONS. TOglS, CONVOYS. FACHITIES. AND MSR CRITICAL POINTS 
ELEMENT: ELEMENT: BRIGADE S2 SECTION 

71-6-2001      ; TASK: PREPARE THE INTELLIGENCE ESTIMATE ■II 
71-6-2002 TASK: PREPARE TEE INTELLIGENCE ANNEX TO THE OPERATION ORDER 

71-6-2003 ! TASK: ANALYZE INCOMING INFORMATION FROM MANEUVER. ELEMENTS IN CONJTJNCTON'WTrannEUKENCE 
; iffiCHymFROMH:GH|RHEADQn 

71-6-2004      j TASK: MANAGE THE INTELLIGENCE EFFORT 
Ttjonn«       irrA<jy*TOrw-cggypr<-nrTr'TMrnp\SATTAxrPEr>TTTPElifCMTCT»ATA 

Figure 16. Selection of Represented Unit Tasks Screen. 
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Evaluate Represented Unit Tasks for COMMAND GROUP AND STAFF, HEAVY BRIGADE (71-3) 
Supporting Training Audience - COMMAND GROUP AND STAFF, HEAVY BRIGADE (71-3) 

Conducting Training Audience Task - EMPLOY MILITARY INTELLIGENCE COMPANY ASSETS 71-6-0018 

Evahuca al of tka salactad Rifniot^ Unit tasks ta aapaart tha Training Aadüace aad its task m WARSIM: 

Tajik 
Number 

ELEMENT: ELEMENT: BRIGADE 
MI 

Tuk 
Condttionj 
Standards 

PmiMssrs 
ETafautodT ETamateKUTASK 

TASK: EMPLOY MtUTARY 
IIINTELUGEKCE COMPANY ASSETS 

nagfgg awqgggg 
RT.FMKVT- FT PMFMT- 

COORDDJATDJO STAFF 

TASK: PLAN RECONNAISSANCE 
jiAND SORVnTT ANCE 

N. 

[ELEMENT: ELEMENT: BRIGADE 
S2 SECTION 

171-^0077 
TASK: PROVIDE INTELLIGENCE 
INPDTTO THE COMMAND 
ESTIMATE 

xm ■mimaw 

Figure 17. Selection of Represented Unit Tasks Screen 
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»mma 
ft^.:*»..te .«s^Aw.*!**^:«^ 

^prmg^M^»!Bilfii 
fflffwiwimrnüaj.i'ii'iii'i.^iUMWrn 

&**& /uJJ*rt*¥ v'vw'' J 

rx-->,>:•. [*.it^<;r^^^jfc.^-r^*ir^^-<:i::.*: 
SÄ"'»Äiw*'^^««««»*«!*^«»^»*«!«« ■-■■■■■■»■• i i.    i ■-. PH 

Rate Steps and Performance Measures 

Represented Unit - COMMAND GROUP AND STAFF, HEAVY BRIGADE (71-3) 
Performing Task EMPLOY MILITARY INTELLIGENCE COMPANY ASSETS 

in support of COMMAND GROUP AND STAFF, HEAVY BRIGADE (71^3) 
conducting task EMPLOY MILITARY INTELLIGENCE COMPANY ASSETS 71-6-0018 

TASK NUMBER: 71-6-0018 
ELEMENT: ELEMENT BRIGADE MI 

; TASK: EMPLOY MILITARY INTELLIGENCE COMPANY ASSETS 
:(71-6-0018 KBMJ3) 
CONDITIONS: The brigade is preparing for or it engaged ia combat The 

I brigade coafflUBderh»o^tifflatedtec<aTeiata^oqprizal»aTheS2ii 
: located at the mam command port (CP). The maio GP b operational The S3 a 
devdoptng or has issued an operation order (OPORD) or operation plan 
(OPLAN). Some iterations of this task should be performed in MOPP4. 
STANDARDS: The mjatary oteligence (MI) company assets are fiifly used to 
rapport operations. Tape required to plan and implnTirta is increased when 
performing m MOPP 4. 

TSSC TASK STEP/ PERFORMANCE 
MEASURE RATINGS 

Given this Repres eatad Uait perferau this task m. 
rapport tXjvar Trainiaf Andieace task, ta what 
extent da yen i'oqwe the details of the 
eccoamKskment if this step/ perfermeftte 

FUIXDETAILS:AI1 aspects af the RU*s TSV PM 
must to modeled ia. the smaalatianta stänsUcta the 
associatad Trabnag Aadiamce Task. 

PARTIAL DETAILS: *On*r essential aspects of 
tais RlTiTS/PM mast he »aoaekdia the 
rinmlatiftw to «*™™I»»K ta* associatad Trammg 

ieaceTask. 
MINIMUM DTETAILS:*AH this is 
knowtfaa the RU TS/ PM has to« executed 
ffes/Ne). 

NOT REQUIRED: *No Wennatitm. Raqmrad. 

ImSemUstkatc 

Eatar Represented Unit Major End. Itaau of Equipmnt 
■a Smnuatten Synthetic Emnusnent Objects. 

Usa tha fo&owia« format 

L MI campen? commander integrates MI 
capihititifft into aU plans **& operations, 

C Full Deal* 

C Partial Detail* 

C" MOSCVB Details 

«?• Not Required* 

Coi 

Figure 18. Evaluation of Represented Unit Tasks Screen 

In conjunction with the processing of these screens, several tables are updated 

within the Access® databases to reflect the user's responses. Tables 8 provides an 

example of the linkages created between training audience tasks and represented unit 

tasks. Table 9 shows the data collected at the represented unit task level. Note here that 

now the system is asking the SME to provide input on any synthetic objects and 

equipment that the simulation must provide the simulated unit in order for it to 

adequately perform the indicated task. Appendices F through H provide the source code 

for the selection and evaluation of represented unit tasks and dynamically produce the 
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source code for Figures 15-18. The methodology used to populate these tables is the 

same as that for the training audience data. 

Table 8. Extract of Linkage of Training Audience Task to Represented Unit Task 

mcnett D0000077 DMTP0002 14;      No 
mcnett D0000077 DMTP0002 13 No 
mcnett D0000077 DMTP0002 12 No 
mcnett D0000077 46 DMTP0003 72 No 
mcnett D0000077 46 DMTP0003 26 No 
mcnett D0000077 46 DMTP0003 23 No 
phelan D0000250 38 DMTP0003 Yes 
phelan D0000250 38 DMTP0003 Yes 
phelan D0000250 38 DMTP0003 84 Yes 
phelan D0000250 38 DMTP0003 83 Yes 

Table 9. Extract of Represented Unit Task Detailed Data 
w$em *rirnu',i MTP_T0sk W-tasIf RU'step- mßem «Rating Equip Object mmmm 
hughesj D0000239 35 1 6 2 none 
hughesj D0000239 35 1 6 1 low That this is done 

or not. 
Hughesj D0000239 35 1 5 5 med The eariy 

warning needs 
to be reported to 

the PTA BN 
TOC/CP. The 
report needs to 
be the standard 
early warning 

and air 
detection report. 

hughesj D0000239 35 1 5 4 low EWBN 
System 

That this is done 
or not. 

hughesj D0000239 35 1 5 3 low FLIR 
System 

That this is done 
or not. 

hughesj D0000239 35 1 5 2 low That this is done 
or not. 

7.0 OUTPUT ANALYSIS 

One of the many benefits of the design of the T-RAP is that once data begins to 

populate the database, it is relatively easy using Standard Query Language (SQL) queries 

to analyze what has been entered. This section describes the design of the query engine 

which an user can run from the initial login page. It also provides a description of the 

various query products designed by the T-RAP team to support the WARSIM 2000 

requirements process 
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As the Access® databases became populated with user opinions, the T-RAP 

developers began to develop a series of queries to extract the entered information and 

present it to authorized users using the web as the transmission medium. Two Visual 

Basic® CGI programs were written to create this query engine. The first, dynamically 

creates an option page for the user. Once the query engine is selected, the program 

extracts from the database, a listing of all current users, training audiences and 

represented units. These three lists are presented in HTML multiple select boxes. 

Figure 19 provides a screen capture of what the user is presented. The intent is for an 

user to be able to quickly select a subset of any combination of these three options (user, 

training audience, represented unit) before selecting any query. Appendix J provides the 

Visual Basic® source code for the dynamic construction of this screen. 
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WARSIM 2000 Query Engine Input Form 

Thi» query form wB present dab M it currently resides in die WARSIM 2000 database. Select bow you want to look at the data. You may look at al or any combnabon of men. Training Audience* and 
Represented Umts. Feel free to apakaut until yon find what you are looking for More queriei are n the design stage now I am abo looking for ny commenti as to other queries thai may be useful 

<UAJBobPh.la»> 

Select Which User(s) Data you want included in the Query 

COL Jama» SMItet 
MAJ Gaoroa Stona 
MAJ Frank Rninatmfti 
Dir. AT1SO Carol H^»r 
MfAlenRMoaltor 
AnalyflGaraldM Pott 
OAOCST Frank Pol Co. 
CPTStaphanSchlaM 
CPTRobartCLooidon 

Select Which Training Audience(s) you want specifically included in the Query 

COMMAND GROUP AND STAFF. CORPS (100-1S) 
COMMAND GROUP AND STAFF. CORPS (1 00-1 S) (PandmoJ 
COMMAND GROUP And STAFF. OMSION (71-100) 
COMMAND GROUP AND STAFF.HEAVY BRIGADE (71-3) 
COMMAND GROUP AND STAFF. NFANTRY BRIGADE (7-30) 
ADA GUN OR STRINGER BATTALION (44-1 15) 
ADASTNGER PLATOON (44-117-11) 
ADA VULCAN PLATOON (TOWED) (44-117-1J) 
ADA AVENGER PLATOON (44-117-?!)  

Select Which Represented Unit(s) you want specifically included in the Query 

ICOMMANO GROUP AND STAFF. CORPS (100-1S) 
ICOMMAND GROUP AND STAFF. CORPS (100-1S) (PandinJ) 
ICOMMANO GROUP AND STAFF. DIVISION (71-100) 
ICOMMANO GROUP AND STAFF. HEAVY BRIGADE (71-3) 
ICOMMANO GROUP AND STAFF. NFANTRY BRIGADE (7-30) 

A GUN OR STWNGER BATTAUON (44-115) 
X: STINGER PLATOON (44-117-11) 
k VULCAN PLATOON (TOWED) (44-117-12) 

Figure 19. Standard Query Screen 

The lower portion of the query page presents the user with approximately 20 

standard queries. These queries represent what STRICOM/ NSC as well as the 

developers felt were important to support the data analysis. Each query is listed and a 

brief description provided. The queries were designed in Access® using its graphical 

interface and the resulting SQL code was cut an pasted into the source code which is 

provided in Appendix K. 

•    SME Work Status - Provides a management tool which allows users to see 

progress by individual users. 
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• TPSCs by SME - Individual - Query provides option to look at computed TPSC 

data. With individual comments 

• TPSCs by SME - All - Query provides the user with the ability to combine and 

compare computed TPSC s 

• TA Task to Products and Pipes - This query provides a detailed cross reference of 

all tasks to user entered comments on communications links and products. 

• TPSCs ordered by TPSC 

• TA Task Companion List - Query requested Veda, INC to identify an task step/ 

performance measure that was given a rating of 'High' 

• TA Task Exclusion List - Another query requested by Veda to identify those tasks 

not required in the requirements process. 

• RU frequency by TA Task - A cross reference query to identify how many times a 

particular represented unit task was selected to support a training audience task 

• RUs by TA Task - Another cross reference query identifying represented units to 

training audience tasks. 

• TA frequency by RU Task - This query provides the ability to see how often a 

training audience is supported by a particular represented unit task 

• TAs by RU Task - Similar query but references to the training audience level only. 

• TSSCs by SME - TA Task to RU Task - Similar to TPSC query but with the added 

dimension of the relationship of training audience task to represented unit task 

• TSSCs by SME - RU Task to TA Task - Similar to previous but referencing 

represented unit task to training audience task. 
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• RU Task frequency by TA - Provides a count of how many times a represented unit 

task was selected to support a particular training audience 

• TSSCs - All SMEs - Ability to see TSSCs rolled up. 

• TSSCs All SMEs - TA Task to RU Task - Combination of queries to see computed 

TSSC code by user related to training audience task. 

• TSSCs All SMEs - RU Task to TA Task - same as previous but indexed on the 

training audience task 

• RU Exclusion List - Lists those tasks not necessary within the simulation 

• RU Companion List - Identifies any represented unit task step/ performance 

measure that was given a TSSC SME rating of high. 

Each of these queries also generate a text based version of the output that an user 

can download and input into Excel® or Access® for further analysis. 

8.0 LESSONS LEARNED 

As the T-RAP was developed, it became apparent that the Access® database 

engine was not robust enough to meet user perfoamance expectations. Also, using CGI 

placed most of the processing burden on the server with little or no work accomplished by 

the user platforms. Also, STRICOM realized that the true worth of the T-RAP would be 

in its ability to merge multiple expert opinions into one concensus for the Army. The 

developed a combining algorithm for the multiple opinions but it was never implemented 

in this version of the tool. Their algorithm is included in Appendix L and will be 

included in the next version. 
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9.0 CONCLUSIONS AND FUTURE WORK 

The initial prototype of T-RAP was quickly developed because of the use of 

Microsoft® Access® and Visual Basic®. Because there was a desire to complete the 

initial T-RAP quickly, decisions on implementation methods were made to help us meet 

the deadlines. The first version of T-RAP was based on the Microsoft® Jet database as 

the backend. T-RAP had several different databases, each fulfilling different data 

requirements within T-RAP. The frontend was entirely based on Common Gateway 

Interfaces (CGI) using Microsoft® Visual Basic® as the development language. All 

three of these implementation choices led to a rapid development of the tool, but also led 

to efficiency problems on the server and across the network. 

First, the Jet Database engine did not support high levels of concurrency, thus 

slowing the access to the database at times. Next, four different databases, with multiple 

tables in each database, forced the CGI applications to open and close several of the 

databases multiple times within one operation within T-RAP. Lastly, all of the 

processing was accomplished on the T-RAP server through CGI. The CGI would receive 

a request from a browser, process the request through the jet database engine, 

dynamically build the pages, and distribute each "new" page back to the browser. As a 

result, much of the information being passed to the browser from the web server was 

formatting information such as HTML formatting tags. This alone created a vast amount 

of overhead on the network as the page formatting tags started taking up larger 

percentages of the network traffic than the raw data. 

Since June 1997 we have been developing the next iteration of T-RAP. This 

version has fixed most of the disadvantages of the CGI / jet database T-RAP. This latest 
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version will be created using Powersoft Corporation's Powerbuilder 5.0 frontend, and 

SYBASE SQL Server as the backend. With these changes, only raw data and SQL 

statements are being sent across the network. The actual formatting of this data is 

handled by the browser using a Powerbuilder plugin. By doing so, the database remains 

consistent, and users are much happier since the overall application is much more 

efficient. In addition to making the overall application more efficient and user friendly, 

we also incorporated additional information in the database to make it easier to modify in 

the future. 

The T-RAP has been a success for both the ORCEN, D/EECS and STRICOM/ 

NSC It demonstrated an advanced concept in the requirements documentation process 

and in our ability to use tools such as this in the future. 
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APPENDIX L -WEIGHTING OF SME RATINGS (SMEF) 

Background 

The Training Requirements Assesment Process (T-RAP) provides a means to collect multiple 
Subject Matter Expert (SME) ratings against Mission Training Plan (MTP) task performance 
measures. These ratings assess the relative degree of functionality which a simulated unit (e.g., 
field artillery battery) must exhibit to support the training of a WARSIM Training Audience 
(i.e., command and staff group). Ratings of H: High degree of detail, P: partial degree of detail, 
M: minimum detail, and N: not represented are applied to all performance measures under every 
simulated unit task as contained in the simulated unit's MTP. In cases where more than one 
SME rates the same task, a method was needed to account for the differences in SME expertise 
and experience. The concept developed, and described in this paper, is depicted in Figure 1. 

TASK 
(TSSC) 

SUB-TASK 

SUBJECT MATTER EXPERTS 

#1 #2 #3 #4 
Composite 

TSSC 

PM #1 F (SMEF) X P (SMEf) X M (SMEp) X P (SMEF)       (H,P,M,N 

PM #2 F (SMEF) X P (SMEK) X M (SMEF) X P (SMEF)       (H,P,M,N 

PM #3 F (SMEF) X P (S.MEF) X M (SMEF) X P (SMEF)       W.M.N 

F,P,M,N = SME Ratings 
SMEp = Multiplier 1 

Figure L-l: Concept for Weighting SME Ratings 
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Formulation 

This paper describes a methodology to account for the differences between SMEs' experience in 
their ratings of MTP task performance measures within the T-RAP process. 
The equation for calculating the SME function is: 

(Eq. 1) SMEF = FSA * *EXP 

Where; 
SMEF - The SME Contribution Factor (0 < SMEF < 1) 
FEXP - SME Experience factor (0 < FEXP < 1) and is calculated 

using equation 2. 
FSA - SME Specialty Area factor (0 < FSA < 1) is calculated 

using AHP methods. Within an SME's Specialty Area his 
ratings are unity weighted (FSA=1). Within other areas, 
an SME's ratings are weighted by a factor between zero 
and one. The Specialty Area factor accounts for the likely 
difference between SME ratings based on their likelihood 

of having knowledge of a functional area other than their 
own. AHP methodology was used to derive FSA for the 
21 specialty areas involved in brigade training exercises. 
The results are displayed in Table 1. 

ADA AG ARM AVN CA CC CHEM ENG FA FIN INF MED Ml MP ORD PA QM SF SIG SPT TRAN 

ADA 1 .013 .142 .058 .007 .031 .013 .042 0 .026 .004 .02 .011 .005 .06 .019 .025 .057 .048 .017 .037 

AG .007 1 .028 .012 .007 .031 .003 .005 0 .231 .001 .02 .004 .003 .015 .155 .013 .014 .007 .008 .012 

ARM .063 .013 1 .104 .02 .278 .028 .047 .004 .026 .006 .02 .011 .008 .06 .019 .063 .057 .048 .034 .049 

AVN .013 .013 .142 1 .02 .056 .009 .012 .002 .026 .002 .02 .011 .008 .06 .019 .063 .057 .048 .034 .049 

CA .004 .013 .028 .012 1 .011 .019 .059 .008 .077 .014 .137 .057 .023 .3 .078 .126 .397 .144 .034 .049 

CC .021 .013 .142 .058 .04 1 .019 .015 .053 .026 .087 .02 .171 .023 .075 .019 .252 .066 .144 .203 .196 

CHEM .004 .013 .028 .012 .008 .011 1 .004 .006 .026 .012 .02 .034 .006 .075 .01 .05 .022 .024 .041 .049 

ENG .021 .013 .114 .035 .048 .089 .009 1 .035 .026 .074 .02 .069 .006 .038 .01 .05 .022 .024 .041 .049 

FA .042 .013 .114 .035 .008 .089 .009 .029 1 .026 .074 .02 .069 .006 .038 .01 .05 .022 .024 .041 .049 

FIN .005 .117 .013 .007 .002 .011 .001 .003 .004 1 .025 .02 .01 .017 .009 .039 .017 .007 .024 .008 .012 

INF .042 .013 .114 .062 .012 .100 .011 .029 .040 .026 1 .02 .069 .069 .019 .117 .034 .066 .216 .024 .049 

MED .005 .013 .013 .007 .003 .011 .001 .003 .004 .026 .025 1 .017 .023 .003 .039 .011 .008 .027 .012 .008 

Ml .023 .026 .063 .035 .018 .089 .005 .01 .018 .026 .025 .02 1 .046 .003 .039 .011 .05 .108 .012 .016 

MP .023 .026 .016 .035 .018 .015 .005 .01 .018 .026 .099 .02 .034 1 .003 .039 .011 .017 .027 .012 .016 

ORD .07 .026 .016 .035 .005 .059 .021 .059 .053 .026 .033 .02 .034 .046 1 .039 .067 .033 .027 .085 .114 

PA .023 .234 .005 .012 .014 .015 .007 .012 .018 .179 .033 .02 .034 .046 .003 1 .011 .017 .027 .012 .016 

QM .07 .026 .005 .023 .041 .015 .049 .047 .053 .026 .033 .039 .034 .046 .019 .039 1 .033 .027 .085 .114 

SF .211 .026 .001 .092 .365 .015 .395 .283 .422 .026 .264 .275 .206 .138 .038 .117 .045 1 .003 .043 .029 

SIG .07 .078 .005 .023 .052 .044 .056 .047 .053 .051 .038 .039 .041 .069 .019 .039 .011 .033 1 .043 .014 

SPT .141 .156 .005 .069 .157 .015 .225 .142 .105 .051 .075 .118 .041 .138 .131 .078 .045 .011 0 1 .071 

TRANS .141 .156 .005 .277 .157 .015 .113 .142 .105 .051 .075 .118 .041 .276 .033 .078 .045 .011 0 .213 1 

Table L-l. FSA Factors 
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The SME experience factor (FEXP) is calculated using equation 2 thru 5 and information provided 
by SMEs when the log into the T-RAP system (see Figure 6). 

(Eq. 2) FEXP = (Voc/OT * F0C/OT )+ (V,Trainee * F ^Trainee) + (VsnpportStaff * FsupportStaff) 

Where; 
VoaoT - Relative value of OC/OT experience compared to trainee 

and support staff experience. 
FOC/OT - Combined factor from OC/OT experience chart 

calculated using equation 3. 
Vijrainee - Relative value of trainee experience (includes relative 

factors for different positions held) compared to OC/OT 
and support staff experience. 

Fijrainee - Combined factor from Trainee experience chart 
calculated using equation 4. 

Vsupportstaff      - Relative value of support staff experience compared to 
OC/OT and trainee experience. 

Fsupportstaff       - Combined factor from Support Staff experience chart 
calculated using equation 5. 

NOTE: VOC/OT, V^Trainee, and Vsupportstaff were determined using pairwise 
comparisons then normalized to 1. Their values are shown in Fig 2. 
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Figure L-2. Relative Value Factors Based on Position Experience (Vx) 

For each block of OC/OT experience within the experience matrix (Figure 6), 

(Eq. 2a) FOC/OT = X X; * Zk 

Where; 
Xj        - The /* contribution factor based on the type of experience 

(i.e., actual deployment, CTC, BCTP,...). 
Zk       - The £* contribution factor based on the echelon of 

experience (i.e., BDE, BN). 

For each block of Trainee experience within the experience matrix, 

(Eq.2b) FTrainee = £xi*Zk 

Where; 
X;        - The Ith contribution factor based on the type of experience 

(i.e., actual deployment, CTC, BCTP,...). 
Zk        - The it* contribution factor based on the echelon of 

experience (i.e., BDE, BN). 

For each block of Support Staff experience within the experience matrix, 

(Eq- 2C) FsupportStaff = X Xi * Zk 

Where; 
Xi        - The Ith contribution factor based on the type of experience 

(i.e., actual deployment, CTC, BCTP,...). 
zk       - The &* contribution factor based on the echelon of 

experience (i.e., BDE, BN). 

NOTE: The contribution factors Xi, and zk were determined using pairwise 
comparison and normalizated to 1. The values for these are shown on 
the charts in Figures 3 and 4. 
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QOD        QC5 Q10        Q15 Q2D        Q25 Q30        Q3B 

Figure L-3. Contribution Factors Based on Type of Experience (Xj) 

BOE 

BN 

BBHB^^^BHwBKBI^SBSBHMlM^ffiHBBw1167 

HHHWIBiliill^^ 

a oo          aio          Q20          aso          a«          aso          aeo          a70 

Figure L-4. Contribution Factors Based on Echelon of Experience (Zk) 
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Application of SME Weighting Factors 

For each task step or performance measure being considered, the SME weighting factor 
(SMEF) must be calculated and the individual factors normalized to determine the relative value 
of the contribution of each SME to that task step or performance measure rating. However, in 
order to maintain the established methodology for 'rolling up' SME performance measure ratings 
to a TPS or TSS Code at the task level, these normalized values were converted to multipliers 
IAW the scale in Table 2. 

Normalized Range Multiplier 
0.000 to 0.049 0 
0.050 to 0.199 1 
0.200 to 0.399 2 
0.400 to 0.599 3 
0.600 to 0.799 5 
0.800 to 0.899 7 
0.900 to 1.000 10 

Table L-2. Normalized SME Multipliers 

If an SME has a normalized weighting factor of 0.631 and has rated the performance measure as 
moderate, then the total contribution to the roll up algorithm is 5 moderates. After each SME has 
had their multiplication factor assigned, the final performance measure rating is attained using 
the heuristic algorithm shown in Table 3 for TPSC ratings and Table 4 for the TSSC ratings. 

Number of 
SMEs Rating Methodology 

2 or more 
High At least 66% of the adjusted ratings 

are hiqh. 
Moderate At least 66% of the adjusted ratings 

are high or moderate. 
Not 
Required 

If niether of the above constraints is 
met. 

1 Rating of the SME is used 

Table L-3. TPSC Heuristic Algorithm 
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Number of 
SMEs Rating Methodology 

2 or more 
Full At least 66% of the adjusted ratings 

are Full. 
Partial At least 66% of the adjusted ratings 

are Full or Partial. 
Minimal At least 25% of the ratings are 

minimal. 
Not 
Required 

If none of the above constraints is met. 

1 Rating of the SME is used 

Table L-4. TSSC Heuristic Algorithm 

These relative factors are then used to roll up the final TPSC/TSSC code for the task step or 
performance measure being considered. 

Calculating one experience factor (FKYP ) 

Using equation 2 and the values from Figure 2, Figure 3 and Table 1, the Experience Factor for 
each SME can be computed. As an example, consider the experience matrix in Figure 3 for one 
SME.  To calculate the SME's FEXP we first need to determine the Wx and F* values to plug into 
equation 2; 

(Eq 2) FEXP = (Voc/OT * FOC/OT)+ (V,,Trainee * F i,Trainee)+ (VsupportStaff * FsupportStaff). 

To determine the FOC/OT values we review the OC/OT portion of the matrix and find that the 
SME has battalion experience at the National Training Center. Using equation 3 with Xj = 0.30, 
Zk = 0.33 and VOC/OT = 0.463, results in; 

FOC/OT = 0.3*0.33 = 0.100       and,      VOC/OT * FOC/OT = (0.454)*(0.1) = 0.0454 

To determine the F ;,Trainee values we review the Trainee portion of the matrix and find that the 
SME has battalion experience in actual deployment in positions of commander, S-3 and Staff 
ADA officer and as a commander at NTC. He also has brigade experience as an XO and Staff 
ADA officer in actual deployment. 
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Actual 
Deploy. JRTC CM1 "C NTC BCTP BCBST Other 

CMDR BDE BDE BDE BDE BDE BDE BDE 
BN X BN BN BN X BN BN BN 

XO BDE X BDE BDE BDE BDE BDE BDE 
BN BN BN BN BN BN BN 

S1 BDE BDE BDE BDE BDE BDE BDE 
BN BN BN BN BN BN BN 

S2 BDE BDE BDE BDE BDE BDE BDE 
BN BN BN BN BN BN BN 

S3 BDE BDE BDE BDE BDE BDE BDE 
BN X BN BN BN BN BN BN 

S3-Air BDE BDE BDE BDE BDE BDE BDE 
BN BN BN BN BN BN BN 

S-4 BDE BDE BDE BDE BDE BDE BDE 
BN BN BN BN BN BN BN 

FSO BDE BDE BDE BDE BDE BDE BDE 
BN BN BN BN BN BN BN 

Staff 
Engineer 

BDE BDE BDE BDE BDE BDE BDE 
BN BN BN BN BN BN BN 

Staff 
ADA 

BDE X BDE BDE BDE BDE BDE BDE 
BN X BN BN BN BN BN BN 

Staff 
Chemical 

BDE BDE BDE BDE BDE BDE BDE 
BN BN BN BN BN BN BN 

ALO BDE BDE BDE BDE BDE BDE BDE 
BN BN BN BN BN BN BN 

SIGO BDE BDE BDE BDE BDE BDE BDE 
BN BN BN BN BN BN BN 

Other BDE BDE BDE BDE BDE BDE BDE 
BN BN BN BN BN BN BN 

Actual 
Deploy. JRTC CM1 rc NTC BCTP BCBST Other 

Support 
Staff 

BDE BDE BDE BDE BDE BDE BDE 
BN BN BN BN BN BN BN 

OC/OT BDE BDE BDE BDE BDE BDE BDE 
BN BN BN BN X BN BN BN 

Figure L-3: Sample Experience Matrix 

Using equation 4 with the appropriate values for Xj and Zk from figures 1, 2 and 3, results in; 

FcMDR.Tndnee      = (Xüeploy + XNTC)*ZBN = (0.190 + 0.300)*0.333 = 0.163 

VcMDR.Ttainee * FCMDR,Trainee = 0.111*0.163 = 0.0181 

FS.3,Tndnee = (XDepioy)*ZBN = (0.19)*0.333 = 0.0633 

Vs-S.Tnunee * FS.3,Trainee = 0.068*0.0633 = 0.0043 
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FxO.Trainee = (XDepioy)*ZBDE = (0.19)*(0.667) = 0.1267 
Vxo,Tnünee * FX0,Tnünee = 0.072*0.1267 = 0.0091 

FADA,Trainee = (XDeployWßDE + ZBN) = (0.190)*(.667 + 0.333) = 0.19 
VADA.Tminee * FADAJWnee = 0.032 * 0.19 = 0.0061 

2 V,,Trainee * Ff,1tataee = 0.0181 + 0.0043 + 0.0091 + 0.0061 = 0.0376 

No support staff experience was reported. Summing the OC/OT and Trainee factors results in an 
overall FEXP of; 

FfiXP     = (Voc/OT * FoC/OT)+ (V;,Trainee * F i,Trainee)+ (VsupportStaff * FsupportStaff) 
= (0.0454) + (0.0376) + (0) = 0.083. 

This SME would be assigned an experience factor of 0.083. 
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An Example 

(NOTE: The factors used in this example are fictional and are not intended to match the 
tables and/or figures of factors presented in this paper.) 

A particular task performance measure, from an Armor MTP task, has been rated by 5 SME's. 
Their ratings and associated Experience and Subject Matter area functions  (Eq 2 and Eq 3, 
respectively) and raw SME weighting values (Eq 1) are shown below: 

Rating FEXP FSA SMEEXP(r) 
Moderate 0.343 0.112 0.038 
Not Required 0.112 0.004 0.000 
Moderate 0.091 0.215 0.020 
High 0.057 1.000 0.057 
Moderate 0.222 1.000 0.222 

Normalized raw SME weighting factors are as shown below: 

SME SMEEXP(r) Normalized 
FA SME 0.038 0.114 
FIN SME 0.000 0.001 
INF SME 0.020 0.058 
ARM SME 1 0.057 0.169 
ARM SME 2 0.222 0.658 

Using the normalized values and the multiplication factors from Table 2, resulting in the 
following SME multipliers and adjusted performance measure ratings; 

SME Normalized Multiplier Rating 
FA SME 0.114 1 Moderate 
FIN SME 0.001 0 Not Required 
INF SME 0.058 1 Moderate 
ARM SME 1 0.169 1 High 
ARM SME 2 0.658 5 Moderate 

Total 1 High 
7 Moderate 

The final ratings are summed as; 1 high and 7 moderate with a roll up rating of moderate. 
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