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1. Introduction 

In 1991, the U.S. Army participated in Operation Desert Storm.  This engagement resulted in 
long-movement battles (i.e., fast moving battles fought over long distances) in the desert.  The 
normal doctrine of tactical operations was not sufficient for the command and control (C2) of an 
operation that moves forward at such a rapid pace.  To remedy this problem, the Army proposed 
a C2 vehicle (C2V) that would take the place of the “typical” maneuver battalion tactical 
operations center (TOC).  Soldiers performing C2 functions would remain in the vehicle and 
perform these functions while moving along the battlefield if necessary.  A method was needed 
to determine if the human operator could perform C2 tasks while moving. 

A multi-year research and development effort was undertaken by the Human Research and 
Engineering Directorate of the U.S. Army Research Laboratory (ARL) to assist the U.S. Army 
Armor Center in evaluating trade-offs between various configurations of Soldiers and equipment 
in the C2 environment.  The work consisted of a series of phases (e.g., task-network design, 
performance data collection, model programming, etc.), which resulted in a number of computer-
based C2 models.  Several human performance simulation models were developed to represent 
maneuver unit C2, starting with a baseline model to reflect the battalion command post of that 
time period and then several alternatives, each designed to portray selected variations in unit 
personnel, equipment, and organizational dynamics.  At the completion of that effort, two of the 
models built were identified for use in the evaluation of the impact of Soldiers conducting their 
C2 functions in a moving vehicle. 

The objective of the second effort was to model C2 Soldier task performance and workload in a 
“typical” maneuver battalion task force configuration for the Army at that time via a computer-
based application environment for modeling.  Then, with the same basic methods, we would 
build a model of a battalion outfitted with C2Vs.  The models were to be used to assess the 
efficiency of information flow and task loading during a 24-hour long-movement mission.  The 
model runs were to be used for comparative “what if” analyses to determine the impact of 
Soldiers conducting their C2 functions in a moving vehicle.  These models do not predict exact 
results; however, the analyses of the different movement profiles can be compared to assess the 
effect of C2 in a moving vehicle.  The objective of this report, in particular, is to describe these 
models and to document their development.  No model runs or data analysis are provided in this 
report.  
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2. Preliminary Task Analysis 

The first step in creating a “good” human performance model (HPM) is task analysis.  A 
thorough task analysis is needed to adequately represent the human operator in the HPM.  Task 
analysis can be performed in many different ways, depending on the purpose and how the results 
are to be used.  Task and task flow data were gathered for the model development process.  
Many resources were used to determine the task and task flows conducted in a TOC during a 
long-movement mission (24 hours).  These included subject matter experts, training manuals, 
doctrine, standing operating procedures, and many other sources (Kilduff et al., 1999).  The 
information gathered from all these sources was consolidated into a basic task and work flow 
diagram shown in figure 1.  The task and work flow are representative of collective 
accomplishments in each of the staff sections or battlefield operating system and individual 
accomplishments by each operator. 
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Figure 1.  Work flow diagram for a staff section (adapted from Knapp et al., 1997). 

Figure 1 shows the tasks associated with information processing and the resultant actions.  The 
diagram begins at task 1.  A message or piece of information is received by the TOC.  It is 
acknowledged and compared to what is currently known, and a decision is made about any 
additional action.  If the message is a request for information as shown by the “Request 
Information” box, the result goes directly to “Communicate Out.”  The information may be 
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needed to revise the battlefield picture before it is passed to someone else.  If the message 
contains relevant information, the operator must determine the impact and make another 
decision.  If the current plan must be adjusted, the operator will convene other staff members in a 
“staff huddle” (Adjust Plan).  They will follow a process that includes defining the problem, 
gathering data, finding options, comparing alternatives, making recommendations, and 
communicating their decisions.  Upon completion, each flow path returns to task 1, and the 
process begins again. 

 

3. Detailed Task Analysis 

A detailed task analysis for the TOC was developed from the flow diagram in figure 1.  Each of 
the tasks listed in figure 1 was assessed for a description, starting cue, information requirements, 
skills required, operator decisions made, operator actions, system feedback, information sources, 
and difficulties or errors.  All this is presented in appendix A. 

Additionally for these models, the skills required by the operators who perform the tasks were 
determined.  A taxonomy developed by Fleishman and Quaintance (1984) was used to assign the 
performance data to each task.  This taxonomy represents tasks by a subset of 50 total skills and 
abilities.  A task is described by the skills required to perform the task and by the level of each of 
those skills.  A detailed description of the process for developing the task flow diagram and how 
the skill and ability data were attributed to each task is given in Kilduff et al. (1999). 

This task flow was built into a model via a computer-based simulation package called 
MicroSaint1 to determine such things as how much time messages require to be processed or 
where operators spend most of their time.  A scenario of actual messages coming into the TOC 
during a 24-hour long-movement mission drives this model.  By comparing the task, task times, 
skill and ability of the Soldiers during this mission while they are stationary and moving, we can 
measure the impact on the operator of performing C2 functions during movement. 

This type of analysis is useful but limited.  The time for each task will vary with the message and 
message content.  It is easy to describe the flow of tasks for each message; however, the dynamic 
nature of the C2 environment would not be captured.  In actuality, C2 personnel can receive 
several messages in a short time span.  To capture these dynamics, the interruptions and re-
routing on the flow path (because of the number and time of each message entering the TOC) 
need to be determined.  Messages flow into the TOC and are processed.  Messages may enter at a 
rate that prevents operators from completing one before having to work on the next.  To account 
for multiple messages, interruptions, and loss of information, the model must have rules for 
message priority and for handling priority.  These rules were also collected from the same 
                                                 

1MicroSaint is a trademark of MicroAnalysis and Design. 
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multiple sources as the task analysis.  They are the assumptions that are used to develop the 
model.   

 

4. Task Analysis by Operator and Staff Section 

The battalion TOC is responsible for C2 with 24 personnel represented.  Figures 2 and 3 
represent the staff sections included in the analyses.  Figure 2 is a representation of an analog 
TOC or one in which all communication is by radio or voice.  Figure 3 represents a digital TOC 
or one in which digital equipment has been added for communicating information.  Personnel in 
each of the sections are listed inside the box for that section.  See table 1 for personnel 
definitions.  The radio nets or equipment associated with each section are listed to the immediate 
left or right of that section.  Generally, in each of the five functional areas2, the messages arrive 
by various radio nets and are written on formatted message pads and logged into a log book by a 
designated radio-telephone operator (RTO).  The RTO then passes the message to the next senior 
person within his or her section by distributing the message to the next senior person’s in-box or 
by interrupting the person and speaking the message.  The next senior person may also be 
monitoring the radio to filter messages; s/he distributes messages to other sections as deemed 
appropriate, scans map and status boards for changes, and makes the changes on the basis of 
message traffic.  Map revisions or changes are made with “stickies” (similar to “post-it” notes) 
posted on map overlays; personnel make status board changes by erasing information and 
rewriting it.  If a third (more senior) person is in a section, this individual monitors radios, scans 
map and status boards, decision support templates, and other action lists such as the 
commander’s critical information requirements.  In addition, this person estimates the impact of 
the changes, makes decisions, may initiate staff huddles, and directs actions in the form of verbal 
orders or radio messages sent.  In the two-person section, the senior person estimates the impact 
of the changes, makes decisions, may initiate staff huddles, and directs actions in the form of 
information sent.  In the digital TOC, the same process occurs with some messages received and 
sent via the digital systems versus the radio nets. 

 

                                                 
2intelligence staff section [S2], operations staff section [S3], fire support element [FSE], engineer staff section 

[ENG], and air liaison officer [ALO] sections 
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Figure 2. Analog TOC diagram. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Figure 3.  Digital TOC diagram. 
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Table 1.  List of personnel in battalion tactical operation center as modeled. 

Section Definition Personnel Definition 
S1 Personnel Section S1 Personnel Officer 
  Per/Adm Sgt Personnel and Administrative Sergeant 
S2 Intelligence Section S2 Intelligence Officer 
  Asst S2 Assistant Intelligence Officer 
  Intel Sgt Intelligence Sergeant 
  Intel Analyst Intelligence Analyst 
S3 Operations Section BC Battle Captain 
  Asst Ops Sgt Assistant Operations Sergeant 
  NBC NCO Nuclear, Biological, and Chemical Non-Commis-

sioned Officer 
  Drvr/RTO Driver/Radio Telephone Operator 
S4 Supply Section S4 Supply Officer 
  Asst Supply Sgt Assistant Supply Sergeant 
FSE Fire Support Section FS Sgt Fire Support Sergeant 
  Drvr/RTO Driver/Radio Telephone Operator 
ENG Engineer’s Section Co XO Engineer’s Company Executive Officer 
  RTO Radio Telephone Operator 
ALO Air Liaison Section ALO Air Liaison Officer 
Other  XO Battalion Executive Officer 
M1 or M2 Commander’s Vehicle Bn Cmd Battalion Commander 
  Loader Vehicle Loader 
  Gunner Vehicle Gunner 
M1 or M2 S3’s Vehicle S3 Operations Officer 
  Loader Vehicle Loader 
  Gunner Vehicle Gunner 

 
The combat train’s command post (CTCP) is responsible for issuing periodic status reports and 
keeping copies of maps and status boards representing the S3 data.  The CTCP has two RTOs.  
One RTO monitors the brigade and the battalion administrative/logistics (A/L) net for personnel 
messages, and the other RTO monitors both A/L nets for logistics messages.  Both pass informa-
tion to the next senior person, who in turn, revises the boards.  In the digital TOC, one RTO 
monitors the digital traffic and one operates the radio for personnel and logistics messages. 

In his/her vehicle, the commander periodically scans the battlefield, looking at the synchronization 
of his/her forces against the opposing force.  S/he monitors the radio and keeps a knee board (small 
map/status board).  The loader jots messages from the battalion command net, while the gunner 
monitors the brigade net for the commander’s call sign.  The S3 operates in a similar method in his 
or her vehicle.  The commander also monitors the digital system for information in the digital TOC. 

4.1 Configurations 

4.1.1 Analog 

As shown in figure 2, the battalion task force C2 consists of three “nodes” that encompass eight 
command and staff elements.  The command group node consists of six Soldiers in two vehicles, 
including the commander.  The C2 TOC consists of 14 Soldiers partitioned into five staff 
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sections (S3, S2, fire support, engineer, and ALO) and includes an executive officer (XO).  
Finally, a stand-alone support operations node consists of four Soldiers who conduct S1 and S4 
operations.  Altogether, 24 Soldiers are modeled:  11 officers, five junior officers or non-
commissioned officers (NCOs), and eight enlisted personnel. 

4.1.2 Digital 

As shown in figure 3, the battalion C2V configuration consists of the same three “nodes” and 
eight command and staff elements.  They are, however, divided among seven vehicles 
encompassing command group M1s or M2s, three C2Vs, and two high mobility multipurpose 
wheeled vehicles (HMMWVs).  The command group consists of six Soldiers in two vehicles, 
including the commander.  The C2 TOC consists of 14 Soldiers using three C2Vs for operations, 
intelligence, fire support, engineering, and HMMWVs for the XO and ALO.  A M577 is 
dedicated for administrative and logistics operations, with four Soldiers.  Altogether, 24 Soldiers 
are modeled: 11 officers, five junior officers or NCOs, and eight enlisted personnel.  Digital 
equipment has also been added. 

4.2 Personnel 

Each operator or Soldier in the TOC is listed in tables B-1 and B-2 in appendix B for the analog 
and digital models, respectively.  Included in these tables are the section, person, equipment that 
the person interfaces with, and the tasks for which that person is responsible. 

4.3 Scenario 

The simulation is driven by a force-on-force operation occurring over 24 hours and consisting of 
voice messages or digital information traffic expected to occur during this type of mission.  The 
scenario input includes the time each message occurs, where it is received and who receives it, as 
well as the subsequent routing and task flow initiated by the message.  Tasks performed in 
response to messages that are from an external source (usually a radio or from a co-worker) are 
considered “reactive”.  In addition to external voice messages, the scenario file also contains 
“internal information messages” that are mental “triggers” for personnel to periodically perform 
“proactive” (self-initiated) tasks that are an essential part of C2 operations.  Examples of these 
proactive tasks are situation assessment checks, contacts and discussions with other personnel, 
and preparation of status reports.  The complete message scenario list for both the digital and 
analog models is provided in appendix C. 
 

5. Model Development 

At the completion of the task analysis, it was necessary to develop a human performance model 
to represent this process.  In order to represent this process in a flexible and useful manner for 
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answering the questions proposed by Operational Test and Evaluation Command (OPTEC), 
input data were characterized as described in the following sections. 

5.1 Operator Data 

Operators were categorized according to the type of tasks completed.  There are 17 operator 
types in a typical battalion TOC.  For example, RTOs in the S3, S2, and FS sections are all 
considered “Operator Type – RTO.”  Table 2 is a list of operator types.  Table 3 is a list of the 
Soldiers in the model, the identifying number of the operator in the model, and their operator 
type. 

Table 2.  Operator types used in the model. 

 
Operator Type 

Type 
Identifier 

Commander 1 
XO 2 
S1 3 
S2 4 
S3 5 
S4 6 
BC 7 
ENO 8 
ALO 9 
FSO 10 
S1NCO 11 
S2NCO 12 
S3NCO 13 
S4NCO 14 
NBCNCO 15 
FSNCO 16 
RTO 17 

 

5.2 Task Data 

Every task in the model that accounts for time worked is categorized as one of 32 detailed job 
functions (DJFs).  The DFJs are listed in table 4.  Therefore, skill and ability data are entered in 
the model for each task, according to which operator type and DJF are associated with that task.  
Data required for each task include the operator(s) who can perform the task, time to perform the 
task, whether the task can be interrupted, and to which DJF the task corresponds.  A complete list 
of tasks and associated parameters such as operator, DJF, task time, task interrupt type, and task 
weighting is given in appendix D.  Task interruption types determine if a task can or cannot be 
interrupted and if interrupted, whether it will be restarted.  Task weightings are used in the 
calculation of the skill and ability totals for the operator-task combination. 
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Table 3.  Model operator and operator type assignments. 

Operator Name Operator 
Number 

Operator Type 

S1NCO 1 11 
S1 2 3 
 3  
S2RTO 4 17 
S2NCO 5 12 
S2A 6 4 
S2O 7 4 
 8  
S3RTO 9 17 
NBCNCO 10 15 
S3NCO 11 13 
BC 12 7 
XO 13 2 
 14  
S4NCO 15 14 
S4 16 6 
 17  
ALO 18 9 
 19  
FSRTO 20 17 
FSO 21 10 
 22  
 23  
ENRTO 24 17 
ENO 25 8 
 26  
CDRLDR 27 17 
CDRGNR 28 17 
CDR 29 1 
 30  
S3VLDR 31 17 
S3VGNR 32 17 
S3V 33 5 

5.3 Task Degradation Data 

Research completed at ARL indicates that task time and performance degrade over time while 
cognitive tasks are completed in a moving vehicle (Schipani, Bruno, Lattin, King, & Patton, 
1998).  Data from this study were used to determine the rate at which task times would increase 
as a function of length of time that the vehicle has been moving and predominant skill demand 
required in completing that task.  Predominant skill demand was determined from the DJF for 
each task.  A description of the process used to calculate degradation rates in given in Schipani 
(1998).  The rate at which each of the DJFs degrades by hour in a moving vehicle is given in 
appendix E. 
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Table 4.  Detailed job functions used in the models. 

Top Level Function Detailed Job Function (DJF) 
1 – Receive and Record (Analog) 
2 – Pass Information 
3 – Listen, Receive Information 
4 – Secondary Monitor 
5 – Log Message 
6 – Route (outside the section) 
7 – Send Message 
8 – Verbal Order 
9 – Roll up Reports 
10 – Call to Conference 
26 – Receive Digital Message 
27 – Input Data into Computer 

Communicate and Report 

28 – Send Digital Information 
11 – Decide Action 
12 – Decide 

Decide and Recommend or Direct 

13 – Recommend Action 
14 – Estimate Impact 
15 – Data Gathering (Analog) 
29 – Data Gathering (Digital) 
16 – Find Options 
17 – Compare Alternatives 

Evaluate and Estimate Impact 

18 – Discuss 
19 – Read (Analog) 
30 – Read (Digital) 
20 – Scan 
21 – Update (Analog) 
22 – Check Status 
23 – Problem Definition 
24 – Listen / Monitor  (Analog) 
31 – Scan Digital 

Identify or Understand Situational Picture 

32 – Monitor Digital 
Manage Resources 25 – Manage Resources 

5.4 Scenario Data 

As these messages are fed into the model, the simulation determines which tasks will be done 
and in which order.  The task flow described by figure 1 is built into the model.  The tasks are 
human operator tasks performed by people.  The variables or attributes of the message determine 
the path that the message will take, therefore initiating the tasks associated with that path.  When 
messages overlap or interrupt each other, priorities are determined by the routing characteristics 
of the message.  Skill and ability demands associated with each task are then collected over time.  
Operator performance indicators such as utilization measures (number of messages processed, 
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number of messages dropped, number of interruptions, etc.) and task processing times can be 
compared with other simulated conditions. 

There are many fields describing each message in the scenario. Some are used in the model and 
some are used only in following the tactical situation.  Fields that are of use in the simulation are 
event time, where the message enters the model, to whom the message is intended, if and whom 
should be interrupted, routing variables that indicate the path the message will take and tasks it 
will initiate, and the number of words included in the message.  Other data fields such as whom 
the message is from, the text of the message and the scenario elapsed time, are used to determine 
what handling (i.e., routing variables) should be assigned to the message.  A definition of the 
routing variables and the options for each are given in appendix F. 

5.5 Application Constructs and Assumptions 

The way in which multiple concurrent tasks are completed needed to be defined to best represent 
what happens during information processing.  There are several different theories about how 
multiple tasks are handled by humans.  In this model, an assumption was made that operators 
would only complete one task at a time, except for listening to or monitoring the radio.  This task 
can be done in parallel with any other task.  The model is coded so that at the completion of the 
monitoring task, if the operator is not performing any other task, s/he will continue to process the 
monitored message.  If the operator is performing another task, it is assumed that s/he would 
attend to the current message and continue with that task.  The new information from the 
monitored task will be passed to him or her later. 

Task interruptions happen frequently in real life and in the simulation.  Rules were required to 
determine how the interruptions would be handled.  Each task is assigned an “Interrupt Type”.  
Tasks of type 0 can be interrupted and do not need to be restarted.  Tasks of type 1 can be 
interrupted, but the model should attempt to restart the task.  Tasks of type 2 cannot be 
interrupted.  Type 2 are tasks such as talking on the radio or talking to another individual.  When 
an operator is interrupted, s/he will suspend the message being worked on and will receive the 
new message.  At that point, the operator will compare the priority of the suspended message and 
the new message and continue with the higher priority message.  The other will be suspended.  If 
an operator already has a suspended message and is interrupted again, the lower priority message 
will be dropped and the higher priority message will be suspended.  Once an operator has 
successfully completed the required tasks on a message, s/he will restart a suspended task if there 
is one.  If not, the operator will begin working with any queued messages. 

The priority of each message was determined by routing variables assigned to that message.  The 
model looks at the routing variable of estimate impact and staff huddle.  A message that triggers 
a staff huddle has the highest priority.  A message that requires “estimate impact” but no staff 
huddle has the next highest priority.  A message that does not trigger “estimate impact” or staff 
huddle has the lowest priority.  If two messages have the same priority, the more recent message 
is considered to be the higher priority message. 
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Staff huddles are triggered by messages that require group input and consensus.  The operator 
who receives the message initiates a staff huddle.  S/he interrupts the XO and explains the 
problem to the XO.  The XO calls the commander on the radio and discusses the information 
with him or her.  They decide who should be involved in the huddle, and the XO interrupts those 
staff officers and calls them to conference.  A minor staff huddle consists of the XO, BC, and the 
S2O.  A major huddle additionally includes the FSO, the ENO, and the ALO.  The officers meet 
and perform a series of tasks that include problem definition, data gathering, finding options, 
comparing alternatives, and reaching a decision.  The XO then calls the commander on the radio 
and gets his or her approval for the new course of action.  The XO then gives the staff officers 
final direction, and everyone returns to their appropriate tasks. 

Proactive tasks, as previously described, are called “internal triggers”.  When operators use this 
type of message to communicate with other operators in the model, the originator interrupts the 
receiver.  The receiver listens, discusses the information, and then returns to his or her section 
and processes the information according to the routing logic assigned to that message. 

The models do not track message content.  Message type, content, and context are used before 
simulation to determine how operators would handle messages.  Routing variables are then 
established for input into the model.  In the simulation run, the content of the message is not 
addressed.  Operators are assumed to correctly perform the tasks they are triggered to perform.  
If a task is triggered, it will be finished and assumed to be finished correctly unless interrupted. 

Queues are used in the model to measure the time that messages are waiting to be processed.  
Some queues represent actual physical locations such as an in-box or a stack of messages to be 
logged.  Some are operators waiting to interrupt other operators and still others represent waiting 
for an operator or radio net to become available.   The times for the “wait” queues are given in 
the task lists for the models (see appendix D).   

The simulation will determine the flow of messages and the interaction between each message, 
based on the routing variables.  This means that messages can be delayed from their ideal path 
and processing time because of interruptions, operator availability, or radio net availability.  For 
these reasons, messages or events may not be handled in a timely fashion.  If a message is 
overcome by events, it is dropped from processing and the reason is recorded.  The specific 
reasons are 

•  in a queue too long, 

•  taking too long to reach a specific place in the process, 

•  interrupted and not restarted, 

•  proactive task that was not started because operator was working on other tasks. 

The following diagrams (see figures 4 through 9) show the message-handling path for each of 
the sections in the model and staff huddle.  The figures show the tasks that can be triggered and  



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 4.  Command group (commander and S3 in their vehicles) task networks. 
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Figure 5.  S2 and S3 task networks. 
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Figure 6.  Fire support and engineer task networks. 
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Figure 7.  XO and ALO task networks. 
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Figure 8.  Staff huddle task networks. 
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Figure 9.  CTCP task networks. 
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the order in which they would happen.  Not all tasks are triggered by every message.  Specific 
tasks triggered by individual messages are determined by routing variables.  These diagrams 
display the locations of the queues and indicate where and why messages can be dropped.   
Again, messages are dropped if they have taken too long to reach a certain task in the process or 
if they have spent too much time in a queue.  The maximum waiting times for the queues and the 
“in process too long” drops are given in table 5.  The tasks in these figures are each assigned a 
mean time with a standard deviation of 10%.  A normal distribution is used for task time 
selection.   

Table 5.  Queue and “in process too long” times. 

Section Operator Location Time (seconds) 
CTCP S1 Scan “in process too long” 900 
ALO ALO Read queue 800 
ALO ALO Scan “in process too long” 900 
S3 NCO Read queue 900 
S3 NCO Scan “in process too long” 900 
S3 BC Scan “in process too long” 1200 
S2 NCO Read queue 800 
S2 NCO Scan “in process too long” 900 
S2 S20 OR S2A Scan “in process too long” 1200 
FS FSO Read queue 800 
FS FSO Scan “in process too long” 900 
EN ENO Read queue 800 
EN ENO Scan “in process too long” 900 
CMD CDR Scan “in process too long” 900 
CMD CDR Check status time 800 
S3V S3 Scan “in process too long” 900 
S3V S3 Check status time 800 

 
 

6. Conclusions 

A good task analysis is critical to good human performance modeling.  Understanding the 
functions and tasks that the human is expected to perform is the core of the human performance 
model.  In this case, the operators involved in the battalion TOC perform many tasks.  A human 
performance model that represents 24 individuals and the multiple numbers of tasks that they 
perform is a huge undertaking, particularly in a C2 environment.  The described input to the 
models shows how the characteristics of the tasks and of the people were represented in the 
models.  The detailed task analysis provided the basis of the work system so that the necessary 
assumptions for this analysis could be implemented in the simulations.  The issues of interest or 
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questions to be answered for OPTEC led to this specific application.  It is important that these 
input and assumptions be documented as they apply to this use of the task analysis.  The basic 
task analysis will not change if the questions to be answered change, but the means of 
representing the tasks or people in the model could change.  Documentation of the applications 
helps to prevent use of the models for issues that the models cannot adequately address. 
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Table A-1.  Task analysis of TOC. 

Task Description Start Cue Information 
Requirements 

Skills Used and 
Operator 
Decisions 

Operator 
Actions 

System Feedback Information 
Sources 

Difficulties 
or Errors 

1.  Ack-
nowledge 
Message 

Operator 
responds to an 
incoming radio 
message, 
digital 
message, or 
person 
speaking to 
him or her. 
Operator 
records 
pertinent 
information 
contained in 
the message. 

Hear call sign 
on the radio or 
hear name 
called or cued 
that a new 
digital 
message is 
received. 

Operator needs to 
know what his or 
her call sign is. 
Operator needs to 
know how to 
operate the radio 
or digital 
equipment. 
Operator needs to 
know proper 
protocol for radio 
traffic. 

Operator uses 
auditory, 
perceptual and 
cognitive skills to 
interpret message 
and distinguish 
pertinent 
information. 
Operator used 
psychomotor and 
visual skills to 
operate the radio 
or computer and 
record the 
pertinent 
information. 

Operator hears 
call sign or name 
or sees indication 
of new digital 
message. 
Operator 
responds. 
Operator listens 
to or reads 
message and 
records 
appropriate 
information. 
Operator signs 
off. 

Auditory feedback 
from the radio and 
the sender. 
Tactile feedback 
from the radio 
controls. 
Visual feedback 
from the message 
record and writing 
or computer 
screen. 
Tactile feedback 
from the writing 
instrument or 
keyboard. 

Training 
resources. 
Manuals for 
the radio and 
digital system. 
Other 
personnel in 
the TOC. 

Miss call sign. 
Operate radio or 
computer 
incorrectly. 
Interpret or 
record incorrect 
data. 
Incorrectly 
trained or 
untrained 
operator. 
Inexperienced 
operators. 

2. Compare 
to Picture 

Operator reads 
the message 
and looks at the 
current state of 
the battle-field 
to compare and 
decide what 
further action 
is required. 

Information is 
received from 
the radio, 
digital or 
verbal 
message. 

Operator needs to 
know where to 
look to find the 
current state of 
the battle-field. 
Operator needs to 
understand the 
informa-tion in 
the message. 

Operator uses 
visual, 
perceptual, and 
cognitive skills to 
read message, 
assimilate the 
information and 
compare to the 
current state. 

Operator reads 
message or 
listens to RTO 
Operator scans 
map and/or status 
board to compare 
to what is already 
known. 
Operator may 
consult 
additional 
resources such as 
critical events 
list, decision 
support template, 
etc. 
Operator decides 
what further 
action is required 
on this message. 

Visual feedback 
from displayed 
informa-tion. 

Training 
resources. 
Maps. 
Status Boards. 
Other written 
documenta-
tion.   
Other 
personnel in 
the TOC. 

Incorrect 
interpretation of 
the information. 
Incorrect 
decisions about 
what further 
action is 
required. 
Operator looked 
at the wrong 
resource. 
Incorrectly 
trained or 
untrained 
operator.  
Inexperienced 
operators. 
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3.  File 
Message 

Operator logs 
the incoming 
message. 

No further 
action is 
required for 
this message. 

Operator needs to 
know where the 
log is. 
Operator needs to 
know how to 
properly log 
incoming 
messages 

Operator uses 
visual, 
perceptual, and 
cognitive skills to 
determine what is 
to be entered into 
the log. 
Operator uses 
visual and 
psychomotor 
skills to enter 
that infor-mation 

Operator enters 
information into 
the logbook 
recording this 
incoming 
message. 

Visual feedback 
from the logbook 
and writing. 
Tactile feedback 
from the writing 
instrument. 

Training 
resources. 
Other 
personnel in 
the TOC. 

Entered record in 
wrong book. 
Entered record 
incorrectly. 
Did not enter 
record at all. 
Incorrectly trained 
or untrained 
operator.  
Inexperienced 
operators. 

4.  Add To 
Picture 

Operator 
revises the 
record of the 
current state of 
battlefield. 

Message 
contains 
information 
that changes 
the situa-
tional picture. 

Operator needs to 
know what part 
of the picture to 
revise. 
Operator needs to 
know how to 
revise picture. 

Operator uses 
visual, 
perceptual, and 
cognitive skills to 
determine what 
needs to be 
revised. 
Operator uses 
visual and 
psycho-motor 
skills to write on 
the map, board, 
or other informa-
tion display or to 
enter data into 
computer 
database. 

Operator may 
erase and/or 
write on the 
status board. 
Operator may 
add a new “post-
it,” move one or 
remove one from 
the map. 
Operator may 
change an entry 
in a resource 
such as a 
collection plan. 
Operator may 
enter data into 
the digital 
system. 

Visual feedback 
from the 
information 
display and 
writing. 
Tactile feedback 
from the writing 
instrument or 
keyboard. 

Training 
resources. 
Other 
personnel in 
the TOC. 

Incorrect entry on 
the information 
display. 
Revised the wrong 
information 
display. 
Did not revise the 
display. 
Incorrectly trained 
or untrained 
operator.  
Inexperienced 
operators. 

5. Com-
municate  

Operator 
transmits 
information to 
another 
person(s). 

Operator 
determines 
that someone 
needs this 
information or 
interpreta-tion 
of this 
information. 

Operator needs to 
know to whom to 
transmit message. 
Operator needs to 
know how to 
com-municate 
this message to 
desired person(s). 
If radio message 
to be sent, 
operator needs to 
know how to 
operate the radio. 
If digital 

Operator uses 
auditory, 
perceptual, and 
verbal 
communica-tion 
skills to transmit 
this message. 
Operator uses 
psycho-motor 
skills to operate 
the radio or 
computer 
keyboard. 

If message 
transmitted by 
radio, operator 
adjusts radio, 
delivers call sign 
of desired 
recipient, sends 
message, signs 
off. 
If message 
verbally 
transmitted, 
operator calls 
recipient’s name, 

Auditory feedback 
from the radio 
and/or the 
receiver. 
Tactile feedback 
from the radio 
controls or digital 
controls. 
 

Training 
resources. 
Manuals for 
the radio or 
digital system. 
Other 
personnel in 
the TOC. 

Wrong call sign. 
Operated radio or 
digital system 
incorrectly. 
Sent to the wrong 
person(s). 
Sent incorrect 
information. 
Incorrectly trained 
or untrained 
operator.  
Inexperienced 
operators. 
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information to be 
sent, operator 
needs to know 
how to operate 
digital system. 

listens for reply 
and delivers 
message. 
If message 
transmitted 
digitally, 
operator must 
enter correct data 
and key strokes 
into the system. 

6.  Estimate 
Impact 

Operator 
reviews the 
message and 
determines the 
impact of this 
piece of 
information on 
the battle. 

Message 
requires 
analysis of the 
impact on the 
battle. 

Operator needs to 
know the current 
state of the battle. 
Operator needs to 
know how to 
determine the 
impact of this 
new information. 
Operator needs to 
know where to 
find additional 
information. 

Operator uses 
visual, 
perceptual, and 
cognitive skills to 
interpret 
information 
available from 
many resources. 

Operator checks 
map and status 
board to compare 
current message 
with displayed 
state of the battle. 
Operator 
analyzes how this 
message changes 
what is known 
about the battle. 
Operator decides 
if further input is 
needed from 
other personnel 
in the TOC. 
Operator decides 
if other person(s) 
need this 
information. 

Visual feedback 
from the 
information 
display and 
written text. 

Training 
resources. 
Maps. 
Status Boards. 
Other written 
documenta-
tion. 
Other 
personnel in 
the TOC. 

Incorrect analysis 
of the message. 
Incorrect decision 
of further 
processing. 
Incorrectly trained 
or untrained 
operator.  
Inexperienced 
operators. 

7.  Make 
Recom-
menda-tions 

Operator 
cognitively 
decides what 
actions should 
be taken or 
what message 
should be 
relayed. 

Operator 
completes 
estimation of 
the impact of 
this informa-
tion on the 
battle. 

Operator needs to 
know how this 
information 
impacts the 
battle. 

Operator uses 
cognitive skills to 
make decision. 

No actions. No system 
feedback. 
 

Training 
resources. 
Maps. 
Status Boards. 
Other written 
documenta-
tion. 
Other 
personnel in 
the TOC. 

Wrong 
interpretation of 
impact. 
Incorrect decision. 
Incorrectly trained 
or untrained 
operator.  
Inexperienced 
operators. 
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8. Com-
municate 

Operator 
transmits 
information to 
another 
person(s). 

Operator 
determines 
that someone 
needs this 
information or 
interpreta-tion 
of this 
information. 

Operator needs to 
know to whom to 
transmit message. 
Operator needs to 
know how to 
communicate this 
message to 
desired person(s). 
If radio message 
to be sent, 
operator needs to 
know how to 
operate the radio. 
If digital 
information to be 
sent, operator 
needs to know 
how to operate 
digital system. 

Operator uses 
auditory, 
perceptual, and 
verbal 
communica-tion 
skills to transmit 
this message. 
Operator uses 
psychomotor 
skills to operate 
the radio or 
computer 
keyboard. 

If message 
transmitted by 
radio, operator 
adjusts radio, 
delivers call sign 
of desired 
recipient, sends 
message, signs 
off. 
If message 
verbally 
transmitted, 
operator calls 
recipient’s name, 
listens for reply 
and delivers 
message. 
If message 
transmitted 
digitally, 
operator must 
enter correct data 
and key strokes 
into the system. 

Auditory feedback 
from the radio 
and/or the 
receiver. 
Tactile feedback 
from the radio 
controls or digital 
controls. 
 

Training 
resources. 
Manuals for 
the radio or 
digital system. 
Other 
personnel in 
the TOC. 

Wrong call sign. 
Operated radio or 
digital system 
incorrectly. 
Sent to the wrong 
person(s). 
Sent incorrect 
information. 
Incorrectly trained 
or untrained 
operator.  
Inexperienced 
operators. 

9.  Adjust 
Plan 

Several 
operators meet 
to determine 
the changes 
necessary, 
based on this 
message. 

An operator 
has deter-
mined that he 
or she needs 
input from 
other TOC 
personnel to 
fully analyze 
the changes in 
the battle plan 
required on 
the basis of 
this message. 

Need to know 
which operators 
are necessary. 
Need to know 
what input is 
available from 
each operator.   
Need to know 
who will direct 
and lead the 
discussion. 

Operators use 
auditory, 
perceptual, and 
verbal 
communica-tion 
skills to discuss 
the problem, the 
options, and 
reach a decision. 
Operators use 
visual and 
psycho-motor 
skills to gather 
data. 
Operators use 
visual and 
cognitive skills to 
interpret the data. 

Operators are 
called together 
by the leader. 
Operators 
collectively 
define the 
problem, gather 
data, discuss, 
find options, and 
make recom-
mendations. 
 

Visual feedback 
from the 
information 
display and 
writing. 
Auditory feedback 
from other 
operators. 

Training 
resources. 
Maps. 
Status Boards. 
Other written 
documenta-
tion. 
Other 
personnel in 
the TOC. 

Wrong operators. 
Incorrect leader. 
Poor definition of 
the problem. 
Incorrect 
information 
gathered. 
Incorrect decision. 
Incorrectly trained 
or untrained 
operator.  
Inexperienced 
operators. 
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10.  Issue 
Order 

Operator 
transmits 
information to 
another 
person(s). 

Operator 
determines 
that someone 
needs this 
information or 
interpretation 
of this 
information. 

Operator needs to 
know to whom to 
transmit message. 
Operator needs to 
know how to 
communicate this 
message to 
desired person(s). 
If radio message 
to be sent, 
operator needs to 
know how to 
operate the radio. 
If digital 
information to be 
sent, operator 
needs to know 
how to operate 
digital system. 

Operator uses 
auditory, 
perceptual, and 
verbal 
communica-tion 
skills to transmit 
this message. 
Operator uses 
psycho-motor 
skills to operate 
the radio or 
computer 
keyboard. 

If message 
transmitted by 
radio, operator 
adjusts radio, 
delivers call sign 
of desired 
recipient, sends 
message, signs 
off. 
If message 
verbally 
transmitted, 
operator calls 
recipient’s name, 
listens for reply 
and delivers 
message. 
If message 
transmitted 
digitally, 
operator must 
enter correct data 
and key strokes 
into the system. 

Auditory feedback 
from the radio 
and/or the 
receiver. 
Tactile feedback 
from the radio 
controls or digital 
controls. 
 

Training 
resources. 
Manuals for 
the radio or 
digital system. 
Other 
personnel in 
the TOC. 

Wrong call sign. 
Operated radio or 
digital system 
incorrectly. 
Sent to the wrong 
person(s). 
Sent incorrect 
information. 
Incorrectly trained 
or untrained 
operator.  
Inexperienced 
operators. 
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Appendix B:  Analog and Digital Model Personnel 

Table B-1.  Analog model personnel. 

Section Person Equipment Task Description 
COMMANDER’S 
VEHICLE 

Commander 
(Cdr) 

Monitors brigade and 
battalion command nets 
and sends messages as 
appropriate, monitors 
task force (TF) 
operations/ intelligence 
(O/I) and fire support 
(FS) nets; knee board. 
 

Periodically scans the battlefield (at predetermined 
intervals), looking at locations and progress of the 
operations. Listens and talks on battalion command 
net. Gets missed data from Loader. Gunner informs 
Cdr when his or her call sign comes up on the 
brigade net so Cdr can reply to brigade. Maintains 
knee board with key data. Monitors the TF O/I and 
FS nets. In communica-tion with XO on staff 
huddle information.  

 Loader  
(CdrLDR) 

Battalion command net 
to monitor; note pad 

Monitors the battalion command net, jotting 
information for Cdr. Gives Cdr the data. 

 Gunner  
(CdrGNR) 

Brigade command net 
to monitor 

Monitors the net, listening for Cdr’s call sign; 
informs Cdr when he or she hears it. 

S3 VEHICLE  
  

Operations 
Officer  
(S3 in vehicle  
or S3V) 

Brigade and battalion 
command nets to 
monitor and talk; TF 
O/I and FS nets to 
monitor; knee board 

Periodically scans the battlefield (at predetermined 
intervals), looking at locations and progress of the 
operations. Listens and talks on battalion command 
net. Gets missed data from Loader. Gunner informs 
S3 when his or her call sign comes up on the 
brigade net so S3 can reply to brigade. Maintains 
knee board with key data. Monitors the TF O/I and 
FS nets. Acts as backup to Cdr. 

 Loader 
(S3VLDR) 

Battalion command net 
to monitor; note pad 

Monitors the battalion command net, jotting 
information for S3. Gives S3 the data. 

 Gunner  
(S3VGNR) 

Brigade command net 
to monitor 

Monitors the net, listening for S3’s call sign; 
informs S3 when he or she hears it. 

S3 SECTION 
 

Executive 
Officer (XO) 

Battalion command 
nets to monitor and 
talk; boards to view 

Serves as TOC officer in charge (OIC). 
Monitors the battalion command net. 
Periodically walks to a section and reviews 
map and boards. Will initiate a discussion 
with person or other staff officers in the 
CTCP or command group. Estimates the 
impact of new information. May initiate a 
staff huddle. Directs all staff huddles. 
Communicates on the radio when appropriate. 
Assumed to be performing other non-modeled 
duties such as integration and 
synchronization of resources. 

 Battle 
Captain (BC) 
 

Brigade and battalion 
command nets to 
monitor and talk; 
boards to view 
 

Serves as TOC OIC during absence of the XO. 
Monitors the radios while performing other duties. 
Scans the status board, map board, decision support 
template, intelligence officer (S2) action board, and 
estimates the impact of message, performing 
analysis of defense strength and weaknesses. Has 
discussion with other staff as appropriate. Decides 
actions and has messages sent by RTO. 
Communicates directly on radio as needed. 
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Non-commis-
sioned OIC 
(S3NCO) 

Brigade and battalion 
command nets to 
monitor; map board and 
status board, stickies, 
marker and eraser 

Monitors the radio while performing other duties. 
When a message comes in via nets, message stack, 
or verbally from the RTO, he or she scans the map 
and status boards for changes due to message. 
Distributes messages by carrying them to 
appropriate sections and setting message on 
section’s incoming message pile. Revises the map 
by moving, changing, or adding stickies; revises 
the status boards by erasing and writing data with a 
marker. Passes appropriate messages to the BC. 

 RTO for 
battalion 
command net 
(S3RTO) 

Battalion command net 
to monitor and talk; TF 
O/I and FS nets for 
secondary monitoring; 
pre-formatted, multi-
copy message pad; log 
book 
 

Monitors radios and receives and records all voice 
messages on the battalion command net on a pre-
formatted message pad, with a variable message 
length. Tears copy for log and puts on log pile; puts 
rest on the S3NCO’s incoming message pile; 
verbally tells S3NCO when specific important 
messages come in. Logs message when time is 
available. Sends messages upon direction. 
Monitors TF O/I and FS nets as time allows; 
records message. 

 RTO for 
brigade 
command net  
(NBCNCO) 

Brigade command net 
to monitor; 
preformatted, multi-
copy message pad; log 
book 
 

Monitors radios, receives and records all voice 
messages on the brigade command net on a pre-
formatted message pad, with a variable message 
length. Tears copy for log and sets on log pile; puts 
rest on the S3NCO’s incoming message pile; 
verbally tells S3NCO if message is important. Logs 
message when time is available. 

INTELLIGENCE 
(S2) SECTION 

Intelligence 
Officer (S2O) 
  
 

Battalion and brigade 
O/I nets to monitor; 
maps and boards to 
view 

Monitors the radio while performing other duties. 
Scans the status board, map board, decision support 
template, and an S2 action board and estimates the 
impact of message, performing analysis of enemy 
potential. If assistant S2 is available, these two 
individuals will estimate the impact of the message 
and perform analysis of the enemy potential 
together. Tells XO key information, talks to other 
staff as appropriate, may initiate or participate in 
staff huddles. Decides actions and has messages 
sent by RTO. 

 Assistant S2 
(S2A) 
  
 

Battalion and brigade 
O/I nets to monitor; 
maps and boards to 
view 

Monitors the radio while performing other duties. 
Scans the status board, map board, decision support 
template, and an S2 action board and estimates the 
impact of message, performing analysis of enemy 
potential. If S2 is available, these two individuals 
will estimate the impact of the message and 
perform analysis of the enemy potential together. 
Decides actions and has messages sent by RTO. 

 Non-com-
missioned 
officer in 
charge 
(S2NCO)  
 

Battalion and brigade 
O/I nets to monitor; 
map board and status 
board, stickies, marker 
and eraser 
 

Monitors the radio while performing other duties. 
When a message comes in via nets, message stack, 
or verbally from the RTO, he or she scans the map 
and status boards for changes. Distributes messages 
by carrying them to appropriate sections and setting 
message on section’s incoming message pile. 
Revises the map by moving, changing, or adding 
stickies; revises the status boards by erasing and 
writing data with a marker. Passes appropriate 
messages to the S2. 
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 RTO 
(S2RTO)  

Battalion and brigade 
O/I nets to monitor and 
talk; TF command and 
FS nets to monitor; pre-
formatted, multi-copy 
message pad; log book 

Monitors radios and receives and records all voice 
messages on both the battalion and brigade O/I nets 
on a pre-formatted message pad, with a variable 
message length. Tears copy for log and places on 
log pile; places rest of message copies on the 
S2NCO’s incoming message pile; verbally tells 
S2NCO if message is important. Logs message 
when time is available. Sends messages as directed. 
Monitors TF command and FS nets as time allows; 
records message. 

FIRE SUPPORT Fire Support 
Officer (FSO) 
  
 
 

Battalion FD, battalion 
and brigade FS nets to 
monitor; map board and 
status board, stickies, 
marker and eraser 
 

Monitors the radio while performing other duties. 
When a message comes in via nets, message stack, 
or verbally from the RTO, he or she scans the map 
and status boards for changes. Distributes messages 
by carrying them to appropriate sections and setting 
message on section’s incoming message pile. 
Revises the map by moving, changing, or adding 
stickies. Revises the status boards by erasing and 
writing data with a marker. Estimates impact of 
message, handles calls for fire, and decides action; 
directs message be sent; participates in staff 
huddles.   

 RTO 
(FSRTO) 
 

Battalion FD, battalion 
and brigade FS nets to 
monitor and talk; TF 
command net to 
monitor; pre-formatted, 
multi-copy message 
pad; log book 
 

Monitors radios and receives and records all voice 
messages on the battalion FD, battalion and brigade 
FS nets on a pre-formatted message pad, with a 
variable message length. Tears copy for log and 
places on log pile; places rest of message copies on 
the FSO incoming pile; verbally tells FSO if 
message is important. Logs message when time is 
available. Sends messages upon direction. 
Monitors TF command net as time allows; records 
message. 

AIR LIAISON 
 

Air Liaison 
Officer (ALO) 
 

Battalion command and 
Air Force nets to 
monitor; map board and 
status board, stickies, 
marker and eraser 
 

Monitors the radio while performing other duties. 
When a message comes in from nets, message 
stack, he or she scans the map and status boards for 
changes. Revises the map by moving, changing, or 
adding stickies: revises the status boards by erasing 
and writing data with a marker. Informs the XO if 
he or she gets information that impacts the 
operation; participates in staff huddles. 

ENGINEERING 
(EN) 
 
 

Engineer 
Officer 
(ENO) 
 

Battalion command and 
En Co nets to monitor; 
map board and status 
board, stickies, marker 
and eraser 
 

Monitors the radio while performing other duties. 
When a message comes in from nets, message 
stack, or verbally from the RTO, scans the map and 
status boards for changes. Distributes messages by 
carrying them to appropriate sections and placing 
message on section’s incoming message pile. 
Revises the map by moving, changing, or adding 
stickies. Revises the status boards by erasing and 
writing data with a marker. Estimates impact of 
message and decides action; directs message be 
sent; participates in staff huddles.   
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 RTO 

(ENRTO) 
 

Battalion and brigade 
En Co nets to monitor 
and talk; pre-formatted, 
multi-copy message 
pad; log book 
 
 

Monitors radios and receives and records all voice 
messages on both the battalion command and En 
Co nets on a pre-formatted message pad, with a 
variable message length. Tears copy for log and 
places on log pile; places rest of message copies on 
the ENO’s incoming pile; verbally tells ENO 
Officer if message is important. Logs message 
when time is available. Sends messages upon 
direction. 

COMBAT 
TRAINS 
COMMAND 
POST (CTCP) 
 

Logistics 
Officer (S4)  
 
 

Battalion and brigade 
A/L nets to monitor; 
map boards and status 
board, stickies 
 

Monitors both A/L nets for personnel and logistics 
messages while performing other duties. Receives 
information from assistant supply sergeant, revises 
map, estimates impact, makes decisions and directs 
that messages are sent. Coordinates closely with 
the XO. 

 Personnel 
Officer (S1) 
  

Battalion command net 
to monitor; map board 
and status board, 
stickies, marker and 
eraser 
 

Acting as a backup TOC, monitors the battalion 
command net, writing data on stickies and revising 
the map and status board, and performing an 
estimate of the message impact. Receives informa-
tion from the personnel administra-tive sergeant 
(Pers/Adm Sgt), estimates impact, makes decisions, 
and directs that messages are sent. Coordinates 
closely with the XO. 

 Pers/Adm Sgt 
(S1NCO)  
 

Battalion and brigade 
A/L nets to monitor and 
talk; log/report book 
 
 

Monitors radios, receives and records all voice 
messages on both the battalion and brigade A/L 
nets on a pre-formatted log/report , with a variable 
message length. Tears copy for report and places 
rest of message copies on S1’s incoming message 
pile; verbally tells S1 if message is important. 
Assembles a consolidated report on a blank report 
page and sends to brigade when all subordinate 
reports are in. Sends messages upon direction. 

COMBAT 
TRAINS 
COMMAND 
POST (CTCP) 

Asst Supply 
Sgt (S4NCO) 
 

Battalion and brigade 
A/L to monitor and 
talk; log/report book 
 
 

Monitors radios, receives and records all voice 
messages on both the battalion and brigade A/I nets 
on a pre-formatted log/report, with a variable 
message length. Tears copy for report and places 
rest of message copies on S4 incoming message 
pile; verbally tells S4 if message is important. 
Assembles a consolidated report on a blank report 
page and sends to brigade when all subordinate 
reports are in. Sends messages upon direction. 
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Table B-2.  Digital model personnel. 

Section Person Equipment Task Description 
COMMANDER’S 
VEHICLE 

Commander 
(Cdr)  
 

FBCB2 terminal. 
Monitors brigade and 
battalion command nets 
and sends messages as 
appropriate, monitors 
TF, O/I and FS nets; 
knee board. 
 
 
 

Reads message traffic and reviews digital overlays 
being routed through the FBCB2 terminal. 
Monitors the radio while performing these duties. 
When a message comes in via FBCB2, he or she 
scans the map and status board for changes due to 
message. Distributes messages by forwarding them 
electronically. Composes digital messages and 
forwards them to appropriate staff. Communicates 
directly on the radio. Periodically scans the 
battlefield (at predetermined intervals), looking at 
locations and progress of the operations. Listens 
and talks on battalion command net. Gunner 
informs Cdr when his or her call sign comes up on 
the brigade net so Cdr can reply to brigade. 
Maintains knee board with key data. In 
communication with XO and TOC operations 
officer on huddle information. 

 Loader 
(CdrLDR)  

Battalion command net 
to monitor; note pad 

Monitors the battalion command net, jotting 
information for Cdr. Gives Cdr the data. 

 Gunner 
(CdrGNR)  

Brigade command net 
to monitor  

Monitors the net, listening for Cdr’s call sign; 
informs Cdr when he or she hears it. 

S3 VEHICLE  
  

Operations 
Officer (S3V) 

FBCB2 terminal.  
Battalion command 
nets to monitor and 
talk; knee board 

Reads message traffic and reviews digital overlays 
being routed through the FBCB2 terminal. 
Monitors the radio while performing these duties. 
When a message comes in via FBCB2, he or she 
scans the digital map for changes due to message. 
Distributes messages by forwarding them 
electronically. Composes digital messages and 
forwards them to appropriate staff. Communicates 
directly on the radio. Periodically scans battlefield 
(at predetermined intervals), looking at locations 
and progress of the operations. Listens and talks 
on battalion command net.  Gets missed data from 
loader. Maintains knee board with key data. Acts 
as backup to Cdr. 

 Loader 
(S3VLDR)  

Battalion command net 
to monitor; note pad 

Monitors the battalion command net, jotting 
information for S3. Gives S3 the data. 

 Gunner 
(S3VGNR)  

Brigade command net 
to monitor 

Monitors the net, listening for S3’s call sign; 
informs S3 when he or she hears it. 
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S3 SECTION 
 
 

Executive 
Officer (XO) 

FBCB2 terminal.   
 

Serves as TOC OIC. Monitors the battalion 
command net. Periodically walks to a section and 
reviews map and boards. Will initiate a discussion 
with person or with other staff officers in the CTCP 
or command group. Estimates the impact of new 
information. May initiate a staff huddle. 
Communicates on the radio when appropriate. 
Reads message traffic and reviews digital overlays 
being routed through the FBCB2 terminal. When a 
message comes in via FBCB2, he or she scans the 
digital map for changes due to message. Distributes 
messages by forwarding them electronically. 
Composes digital messages and forwards them to 
appropriate staff. Performs battlefield integration 
duties such as synchronization of resources; he or 
she is included in and directs all the staff huddles.  

 Battle 
Captain (BC) 
 

Battalion and brigade 
command nets to 
monitor and talk; 
boards to view 

Serves as TOC OIC during absence of the XO. 
Monitors the radios while performing other duties. 
Scans the status board, map board, decision support 
template, intelligence officer (S2) action board, and 
estimates the impact of message, performing 
analysis of defense strength and weaknesses. Has 
discussion with other staff as appropriate. Decides 
actions and has messages sent by RTO or via MCS-
P. Communicates directly on radio as needed. 

 
 
 

Non-com-
missioned 
officer in 
charge 
(S3NCO) 

Battalion and brigade 
com-mand nets to 
monitor; map board 
and status board, 
stickies, marker and 
eraser 
 

Monitors the radio while performing other duties. 
When a message comes in via nets, message stack, 
or verbally from the RTO or NBCNCO, he or she 
scans the map and status boards for changes due to 
message. Distributes messages by carrying them to 
appropriate sections and setting message on 
section’s incoming message pile. Revises the map 
by moving, changing, or adding stickies; revises the 
status boards by erasing and writing data with a 
marker. Passes appropriate messages to the BC. 

 RTO for Bn 
Cmd net  
(S3RTO) 

Battalion and brigade 
command nets to 
monitor and talk; TF 
O/I and FS nets for 
secondary 
monitoring; pre-
formatted, multi-copy 
message pad; log 
book 

Monitors radios and receives and records all voice 
messages on the battalion and brigade command 
nets on a pre-formatted message pad, with a variable 
message length. Tears copy for log and puts on log 
pile; puts rest on the S3NCO’s incoming message 
pile; verbally tells S3NCO when specific important 
messages come in. Logs message when time is 
available. Sends messages upon direction. Monitors 
TF O/I and FS nets as time allows; records message. 

 NBCNCO  
 

MCS-P terminal Reads message traffic and reviews digital overlays 
being routed through the MCS-P terminal. When a 
message comes in via MCS-P, he or she scans the 
digital map for changes due to message. Distributes 
messages by forwarding them electronically. 
Composes digital messages at the command of the 
BC and forwards them to appropriate staff. 
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INTELLIGENCE 
(S2) SECTION 

Intelligence 
Officer (S2O) 
  
 

Battalion and brigade 
O/I nets to monitor; 
maps and boards to 
view 
 

Monitors the radio while performing other duties. 
Scans the status board, map board, decision support 
template, and an S2 action board and estimates the 
impact of message, performing analysis of enemy 
potential. Tells battalion Cdr key information;  may 
initiate and participate in staff huddles. Decides 
actions and has messages sent by RTO. If S2A is 
available, these two individuals will estimate the 
impact of the message and perform analysis of the 
enemy potential together. 

 Assistant S2 
(S2A) 
  
 

Battalion and brigade 
O/I nets to monitor; 
maps and boards to 
view 

Monitors the radio while performing other duties. 
Scans the status board, map board, decision support 
template, and an S2 action board and estimates the 
impact of message, performing analysis of enemy 
potential. Decides actions and has messages sent by 
RTO. If S2O is available, these two individuals will 
estimate the impact of the message and perform 
analysis of the enemy potential together. 

 S2NCO  
 

ASAS terminal. Reads message traffic and reviews digital overlays 
being routed through the ASAS terminal. When a 
message comes in via ASAS, he or she scans the 
digital map for changes due to message. Distributes 
messages by forwarding them electronically. 
Composes digital messages at the command of the 
S2O and forwards them to appropriate staff. 
Composes digital messages at the command of the 
S2O and forwards them to appropriate staff. 

 S2RTO  Battalion and brigade 
O/I nets to monitor 
and talk; pre-
formatted, multi-copy 
message pad; log 
book 

Monitors radios and receives and records all voice 
messages on both the battalion and brigade O/I nets 
on a pre-formatted message pad, with a variable 
message length. Tears copy for log and places on 
log pile; places rest of message copies on the 
S2O/S2A incoming message pile; verbally tells 
S2O/S2A if message is important. Logs message 
when time is available. Sends messages as directed. 

FIRE SUPPORT Fire Support 
Officer (FSO) 
  
 
 

Advanced field 
artillery tactical data 
system (AFATDS) 
terminal, map board 
and status board, 
stickies, marker and 
eraser  

Monitors the radio while performing other duties. 
When a message comes in via nets, message stack, 
or verbally from the RTO, he or she scans the map 
and status boards for changes. Distributes messages 
by carrying them to appropriate sections and setting 
message on section’s incoming message pile. 
Revises the map by moving, changing, or adding 
stickies. Revises the status boards by erasing and 
writing data with a marker. Estimates impact of 
message, handles calls for fire, and decides action; 
directs message be sent; participates in staff 
huddles. Reads message traffic and reviews digital 
overlays being routed through the AFATDS 
terminal. When a message comes in via AFATDS, 
he or she scans the digital map for changes due to 
message. Distributes messages by forwarding them 
electronically. Composes digital messages and 
forwards them to appropriate staff. 
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 FSRTO 
 

Battalion FD, 
battalion and brigade 
FS nets to monitor 
and talk; TF 
command net to 
monitor; pre-
formatted, multi-copy 
message pad; log 
book 

Monitors radios and receives and records all voice 
messages on the battalion FD, battalion and brigade 
FS nets on a pre-formatted message pad, with a 
variable message length. Tears copy for log and 
places on log pile; places rest of message copies on 
the FSO incoming pile; verbally tells FSO if 
message is important. Logs message when time is 
available. Sends messages upon direction. Monitors 
TF command net as time allows; records message. 

AIR LIAISON 
 

Air Liaison 
Officer 
(ALO) 
 

Battalion command 
and Air Force nets to 
monitor; map board 
and status board, 
stickies, marker and 
eraser 
 
 

Monitors the radio while performing other duties. 
When a message comes in from nets, message stack, 
he or she scans the map and status boards for 
changes. Revises the map by moving, changing, or 
adding stickies: revises the status boards by erasing 
and writing data with a marker. Informs the XO if he 
or she gets information that impacts the operation; 
participates in staff huddles. 

ENGINEERING 
 
 

Engineer 
Officer 
(ENO) 
 

FBCB2 terminal, map 
board and status 
board, stickies, 
marker and eraser 
 
 

Monitors the radio while performing other duties. 
When a message comes in via nets, message stack, 
or verbally from the RTO, he or she scans the map 
and status boards for changes. Distributes messages 
by carrying them to appropriate sections and setting 
message on section’s incoming message pile. 
Revises the map by moving, changing, or adding 
stickies. Revises the status boards by erasing and 
writing data with a marker. Estimates impact of 
message, decides action, directs message be sent, 
and participates in staff huddles. Reads message 
traffic and reviews digital overlays being routed 
through the FBCB2 terminal. When a message 
comes in via FBCB2, he or she scans the digital map 
for changes due to message. Distributes messages by 
forwarding them electronically. Composes digital 
messages and forwards them to appropriate staff. 

 ENRTO 
 

Battalion and brigade 
Eng Co nets to 
monitor and talk; pre-
formatted, multi-copy 
message pad; log 
book 
 
 

Monitors radios and receives and records all voice 
messages on both the battalion command and Eng 
Co nets on a pre-formatted message pad, with a 
variable message length. Tears copy for log and 
places on log pile; places rest of message copies on 
the Eng incoming pile; verbally tells Eng Officer if 
message is important. Logs message when time is 
available. Sends messages upon direction. 

COMBAT 
TRAINS 
COMMAND 
POST (CTCP) 
 

Logistics 
Officer (S4)  
 
 

Battalion and brigade 
A/L nets to monitor; 
map boards and status 
board, stickies  

Monitors both A/L nets for personnel and logistics 
messages while performing other duties. Receives 
information from asst. supply sergeant and the 
pers/adm sergeant; revises map, estimates impact, 
makes decisions and directs that messages are sent. 
Coordinates closely with the XO. 

 Personnel 
Officer (S1) 
  

Battalion command 
net to monitor; map 
board and status 
board, stickies, 
marker and eraser 

Acting as a backup TOC, monitors the battalion 
command net, writing data on stickies and revising 
the map and status board, and performing an 
estimate of the message impact. Receives 
information from the pers/adm sergeant and the asst 
supply sergeant, estimates impact, makes decisions, 
and directs that messages are sent. Coordinates 
closely with the XO. 
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 Pers/Adm Sgt 
(S1NCO)  
 

Battalion and brigade 
A/L nets to monitor 
and talk; log/report 
book 

Monitors radios, receives and records all voice 
messages on both the battalion and brigade A/L nets. 
Places message on S1’s or S4’s incoming message 
pile; verbally tells S1 or S4 if message is important. 
Sends messages upon direction. Passes pertinent 
information to the S4NCO for entry into CSSCS. 

 Asst Supply 
Sgt (S4NCO) 
 

CSSCS terminal 
 

Reads message traffic and reviews digital overlays 
being routed through the CSSCS terminal. When a 
message comes in via CSSCS, he or she scans the 
digital map for changes due to message. Distributes 
messages by forwarding them electronically. 
Composes digital messages at the command of the 
S1 or S4 and forwards them to appropriate staff. 
Assembles a consolidated report and sends to 
brigade when all subordinate reports are in. 
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Appendix D.  Analog and Digital Task Lists 
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Appendix E.  Time Degradation Factors 
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Appendix F.  Message-Routing Variable Definitions 

Message Path Variables 

Pass - Set this variable to describe how the message is passed from level of evaluation to the next  
(i.e.  from the RTO to the NCO or Officer, and from the NCO to the Officer). 

 0—None 
 1—Paper 
 2—Verbal 

Scan – Set this variable to describe what the soldier will scan to help understand the message.  
The prescribed action is done at the NCO level and the Officer level in the S2 and S3 sections.  
In other sections, it is done at the Officer level. 

 0—None 
 1—Map 
 2—Board 
 3—Map and Board 
 4—All (map, board, decision support template, and critical events list) 

Route (outside of section) – Set this variable to determine if the section receiving the message 
will route a paper copy of this message to other sections. 

 0—No 
 1—Yes 

Update (map or board) - Set this variable to determine if the map or board is updated by this 
message. 

 0—No 
 1—Yes 

Estimate Impact – Set this variable to yes if the message will cause the Officer to evaluate the 
impact of this information on the battle. 

 0—No 
 1—Yes 

Staff Huddle – If the officer will consult with the XO and Commander as a result of his impact 
estimation, set this variable appropriately.  A mini staff huddle is the XO, S2O, BC and 
Commander.  A Major staff huddle brings FSO, ALO, ENO into the discussion of the issue. 
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 0—None 
 1—Mini 
 2—Major 

Send - As a result of the incoming message, some output may be sent out of the section.  If the 
output is a radio message, set the variable to one.  If a digital message is to be sent, set the 
variable to two.  If a digital overlay is to be forwarded to another section, set the variable to 
three.  If the officer is going to interrupt the NCO and give him instructions and send a radio 
message, set the variable to four. 

 0—None 
 1—Radio 
 2—Digital 
 3—Overlay 
 4—Verbal Order and send radio message 

Enter Radio Message/Unformatted Message – Set this variable to yes if the information in a 
radio message is to be entered into the digital database, or if a digital message must be 
reformatted in order to be stored in the database. 

 0—No 
 1—Yes 

Words 

 Enter # or words in message 

Digital Message Type – This distinguishes the way a digital message is handled.  Alerts will 
come into the operator and block the screen.  The operator will not be able to see anything but 
this message.  In AFATDS, target selection is displayed through this path.  The now or later 
choices represent something on the screen changing that would indicate to the operator that he 
has a new message coming in.  The operator would decide based on the situation whether to read 
now or later.  The scenario must indicate the operator’s decision.  Icon movements are visual 
changes on the screen other than those described above.  RFI is a request for information.  This 
will take the same path and a read now message but will take an alternate path after the operator 
has read the message. 

 1—Alert/CFF 
 2—Now 
 3—Later 
 4—Icon Movement 
 5—RFI 
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Nets 

Command 
Bde command 
Oper/Intel 
Bde Oper/Intel 
Admin/Log 
Bde Admin/Log 
Fire Spt 
Fire Direction 
Eng 
Bde Eng 
Air Force 
Air Def A 
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Acronyms 

A/L  administrative/logistics 
ALO  air liaison officer 
ARL Army Research Laboratory 
BC battle captain 
C2 command and control 
C2V command and control vehicle 
Cdr commander 
CdrGNR gunner in the commander’s vehicle 
CdrLDR loader in the commander’s vehicle 
CTCP Combat Trains Command Post 
DJF detailed job function 
Eng engineer staff section 
ENO engineer officer 
ENRTO radio telephone operator in engineer staff section 
FS fire support staff section 
FSE  
FSNCO non-commissioned officer in fire support staff section 
FSO fire support officer 
FSRTO radio telephone operator in fire support staff section 
HMMWV high mobility multipurpose vehicle 
HPM human performance model 
M1 Abrams main battle tank 
M2 Bradley fighting vehicle 
NBCNCO nuclear, biological, chemical non-commissioned officer (operations section) 
NCO non-commissioned officer 
OPTEC Operational Test and Evaluation Command 
RTO radio telephone operator 
S1 personnel staff section (also officer in personnel staff section) 
S1NCO non-commissioned officer in personnel staff section 
S2 intelligence staff section  
S2A junior (assistant) officer in intelligence staff section 
S2NCO non-commissioned officer in intelligence staff section 
S2O officer in intelligence staff section 
S2RTO radio telephone operator in intelligence staff section 
S3 operations staff section (also officer in operations staff section) 
S3NCO non-commissioned officer in operations staff section 
S3RTO radio telephone operator in operations staff section 
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S3V operations officer in his command vehicle (M1 or M2) 
S3VGNR gunner in the S3V vehicle 
S3VLDR loader in the S3V vehicle 
S4 supply and logistics staff section (also officer in supply and logistics staff section) 
S4NCO non-commissioned officer in supply and logistics staff section 
TOC tactical operations center 
XO executive officer 
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