Chapter 9

Other Service Simulations Used in Army Training


At the corps and higher level, it would be imprudent to train without support and involvement from sister services.  The need to employ all services in joint, combined multinational force scenarios has resulted in the Confederation of Models (see introductory remarks to Chapter 10, The Confederation of Models, Linking Simulations, and Remoting Exercises).  Simulations used in that confederation not discussed elsewhere are the simulations belonging to the Air Force, Navy, Marines, Joint C2 Warfare Center (JC2WC), US Space Command (USSPACOM), and the US Transportation Command (USTRANSCOM).
USAF
-
AIR WARFARE SIMULATION (AWSIM)

USN
-
RESEARCH, EVALUATION, AND SYSTEM ANALYSIS (RESA)

JOINT
-
JOINT QUAD (JQUAD)
USMC
-
MARINE AIR-GROUND TASK FORCE TACTICAL WARFARE SIMULATION (MTWS)

JOINT - 
MISSILE AND SPACE DEFENSE TOOL (MSDT)
JOINT - 
ANALYSIS OF MOBILITY PLATFORM (AMP)
Figure 9.0 - Other Service Simulations Used in the Army

Section 9.1
The Air Warfare Simulation (AWSIM)


*
PROPONENT.  US Air Force.


*
PURPOSE.  AWSIM is designed to help train senior NATO commanders and their battle staffs in the execution of wartime general defense plans that emphasize joint and combined operations.  The simulation is used for team skills development and as a nonscripted CPX driver.


*
CAPABILITIES.


*
General.  This simulation adjudicates air combat within an ALSP  confederation involving aircraft assigned to shorebased airfields.  Combat adjudication includes missiles versus aircraft and aircraft versus aircraft.  As a real-time interactive simulation AWSIM supports two-sided scenarios (friendly versus opposing) where OPFORs define, structure, and control their forces.


Individual aircraft are tracked by tail number and tasked by flight, requiring a level of tasking and planning similar to real world procedures.  Movement, detections, engagement outcomes, and damage results are calculated in one minute increments, and the results are displayed on graphics terminals and automated status boards.


This simulation contains two major components.  The rules of the game (or computer algorithms) and the exercise database.  How the pieces interact with each other are determined by the computer algorithms.  The exercise database contains the specific and detailed characteristics of all aircraft, missiles, and land-based air defense units.


*
Model Operation.  Specific exercise database and program software are established for each exercise.  Technical control of the AWSIM model exists at the simulation technical control center that is established for and unique for each exercise.  The exercise control staff closely manages the operational control of the simulation.


*
Movement and Navigation.  The simulation calculates movement every minute.  From the last position, a new position, heading, and speed is determined for each game cycle.


*
External Stores.  Aircraft loads are filled from the available supplies of munitions at each base.  Currently, the simulation does not allow for external carrying of fuel.  However, modifications to the database allow missions that require external fuel tanks.


*
Surface to Air Missiles (SAM)/Shorad Sites.  SAMs are fired from discrete SAM sites.  Each site possesses a location, name, speed, and primary target line (PTL).


*
Air-to-Air Engagements.  Once an intercept occurs, the attacker fires its longest range missile first when it is within range.  As the range decreases, the aircraft will attempt to engage the target with its shorter range missiles.  Engagements may last longer than a single game cycle; this is contingent upon the aircraft type and day versus night.


*
Intercepts.  Fighters in the simulation begin target  intercept under either one of two conditions: (1) when it detects a target in a "weapons free air" engagement status or (2) when a controller manually orders it to do so.  Intercept geometry is automatically calculated for every intercept engagement.


*
SAMs.  Each SAM contains specific operating parameters.  The protective jamming capabilities of targeted aircraft influence the SAM's capabilities.  The engagement altitude determines the effectiveness of the SAM.


*
Flight Operations.  Flight operations in the  simulation are conducted at each airbase.  Simulation flight operations include: munitions and fuel consumption; launch and recovery of aircraft; each aircraft's maintenance history by tail number; and maintenance's current ability to generate sorties.  Before a launch order can be accepted by aircraft, aircraft must move through certain maintenance queues and must be ready for launch.


*
Radar Detections.  Noise figures, cross-section, altitude, radar power, target range, and frequency are considered by radar detection algorithms.  Although specific terrain features do not exist in this simulation,  the curvature of the earth is calculated.


*
Speed, Altitude, and Fuel Consumption.  AWSIM defines the database characteristics of each aircraft's capabilities.  These capabilities are:  maximum speed, cruise speed, maximum altitude, range, fuel capacity, and rate of climb.  Altitude affects fuel consumption.


*
Air Operations Control (AOC).  It has the following elements.



**
Air Intelligence Squadron


**
Airlift Coordination Center (ALCC)


**
Aviation Naval-Gun Fire Liaison Company (ANGLICO)


**
Battlefield Coordination Element (BCE)


**
Control Reporting Center (CRC)


**
Combat Operations Squadron


**
Combat Plans Squadron


**
Rescue Recovery Center


**
Suppression of Enemy Air Defense (SEAD) and Electronic Warfare (EW)


*
USERS.  All NATO military commands, USAir Forces, US Forces Korea (USFK).
Section 9.2
Research, Evaluation, and Systems Analysis (RESA)


*
PROPONENT.  US Navy.


*
PURPOSE.  The RESA simulation is designed as a naval warfare C3 analysis tool used to examine proposed or current C3 architectures, advanced concepts, system utility, concepts of operations, and interoperability issues.  RESA is used for multi-warfare research and development analysis, test and evaluation, and Joint Forces training.


*
CAPABILITIES.


General.  RESA provides the research, development, testing and evaluation (RDT&E) community with a tool to examine C3 issues in a multi-warfare environment.  Typical use of RESA includes a multi-command center wargaming exercise with players in-the-loop.  Exercises are designed to meet defined objectives and collect various measures of effectiveness and performance.  Data from exercises are analyzed and provided to the user in an exercise report.


RESA is also compatible with both the ALSP and the DIS protocol.  ALSP allows RESA to participate in a joint confederation of models which are designed to share pertinent information.  DIS allows RESA to send and receive information to and from live or virtual simulators.  RESA can also provide scenario generation and stimulation of C2 support systems by using an internal message text format and datalink generator.  Additionally, RESA can be run in a non-interactive multiple iteration mode for analysis purposes.


RESA outputs minute-by-minute the tactical situation in a geographical plot format and 30 menus of alphanumeric data pertinent to the situation.  The simulation also produces post-exercise analysis printouts of all force positions.


Models.  RESA models battle group and force at the level of ships, submarines, and aircraft (individual planes or collective flights) and associated weapons, sensor, and C3I systems.  The simulation includes models of shore bases and wide-area surveillance systems and surveillance satellites that may support battle force operations.  RESA's record and link communications models affect the perceived tactical situation.  The logistics available from ships and bases are modeled.  Kinematics models include navigational error.


RESA simulates play of friendly and OPFORs with each force typically played interactively.  The following models are represented in the simulations.


Air Operations
IFF


Amphibious Operations

Macro ASW Search


Barrier System
Message Generator


Boat Operations
Mining


CLASSIC Wizard

Non-acoustic ASW (MAD, LIDAR)


Communications
Nuclear Weapons


Communications Jammer
Postgame Analysis


Correlation

Radar/ESM/Jamming


Damage
Relocable Over-the-Horizon Radar


Detection
Satellite


Electro-Optic/Infrared Sensor

Shallow Water Area


EMCON
SOSUS

HFDF
Torpedo

Engagement (SAM, CIWS, ASM, AAM, Sonar guns,bombs, cruise missiles)





Visual Motion and Maneuver (air/surface/subsurface)

*
USERS.  Naval Postgraduate School, Naval War College, WPC, US Army CECOM, US CINCPAC, US CENTCOM, and ROK/US Combined Forces.
Section 9.3
Joint QUAD

*
PROPONENT.  JC2WC.


*
PURPOSE.  JQUAD is an exercise driver for CPXs designed to focus on the electronic combat environment in support of tactical air and air defense operations.  The model quantifies the effects of EW systems on the outcome of the training scenario.  JQUAD is a unique set of the following models: Joint Electronic Combat Electronic Warefare Simulation (JECEWSI), Joint Networks Simulation (JNETS), Joint Operations Information Simulation (JOISIM), and Joint C2 Attack Simulations (JCAS).

*
JECEWSI CAPABILITIES/FUNCTIONALITIES.


*
General.  Currently interfaced with AWSIM, RESA, and MTWS and having a one-way feed from CBS, JQUAD allows the user to describe both the friendly and threat radar, communication and jamming system parameters, unit types, and aircraft.  The user then establishes a C3 structure by creating a link and net structure.  Directly interfaced with AWSIM, RESA, and MTWS it reacts to the operation of the model.  JQUAD maintains a mirror image database of the order of battle and status of entities played in AWSIM, RESA, and MTWS and is updated each cycle time (usually each minute).


Players interface with AWSIM and conduct activities through AWSIM, such as launching and flying aircraft for CAS, BAI, and support jamming missions.


*
Functionalities.  With JECEWSI’s direct interfaces to AWSIM, RESA, and MTWS it plays the electronic environment by performing the following functionalities.



**  Maintenance of locations on entities being played.



**  Evaluation of the geometry among systems (line of sight between jammers and radars/communication systems)


Calculation of the jammer to signal ratio and jamming effectiveness is accomplished by using accepted engineering equations for radar and communications propagation and then passing degrades for probabilities of acquisition, launch, and kill for C3 effectiveness.  Each model that interfaces with JECEWSI uses this degradation in the attrition equation to resolve the outcome of engagements.


The simulation allows the user to realize and analyze the effects of EW on the outcomes of the battle using attrition as the basic measure of effectiveness.


*
JCAS Capabilities/Functionality.  JCAS accepts strikes by latitude and longitude or by basic encyclopedia, category and facility ID via ALSP against its target set.  The target set will be either an extract from the Modernized Integrated Database, or as prepared by the user.  Adjudication is accomplished by Joint Munitions Effectiveness Manual(s) software interfaced to JCAS.  Current air-to-ground target damage files generated by CBS, for example, continue which will enable JCAS to report CBS-adjudicated MISREP specific information.


*
JNETS Capabilities/Functionality.  JNETS replicates higher level communications networks whose nodes may be lethally and non-lethally attacked.  A graphical representation of those effects is provided to the control cell to highlight successful C2-attack and C2-protect.  Separate JNETS modules are available for power grids/generation and transportation for the JTC.  JNETS captures any strikes by latitude and longitude or by basic encyclopedia, category and facility ID via ALSP against its JCAS target set (including a non-lethal strike).

*
JOISIM Capabilities/Functionality. JOISIM provides a joint operations information simulation necessary to support CAX down to the unclassified level.  The simulation requires minimal manpower to prepare and exercise.  JOISIMS concentrates on air, maritime, C2W and BDA.  CBS information will be collected but will not be used when TACSIM is being used.


*
USERS. JC2WC, WPC, USAF Battle Staff Training School, and selected joint exercises using the JTC.
Section 9.4
Marine Air Ground Task Force Tactical Warfare Simulation (MTWS)


*
PROPONENT.  U.S. Marine Corps.


*
PURPOSE.  MTWS is being developed to train command and control functions for the USMC.  MTWS provides exercise control services and tactical combat simulation by two-sided, real time play and offers a full range of C2 capabilities through all phases of military operations.  It is well suited for testing operational plans and orders, and it features open hardware architecture and object oriented software.  MTWS has five support functions: (1) restart, (2) replay, (3) advance time, (4) faster/slower than real time, and (5) status reporting (requested information and unsolicited information (i.e., spot reports).


*
CAPABILITIES.


Ground Engagements
Ground-to-Air Engagements

Air-to-Ground Engagements
Air-to-Air Engagements

Fire Support
Ship-to-Shore Operations

Naval Gunfire Support
CSS

Combat Engineering
NBC Warfare

Communications/EW
Combat Damage Assessment

Man-Made and Natural Obstacles
Topography/Weather

Intelligence
Movement/Detection


*
Future Directions.


**
Interface with USMC tactical C2 systems.




Marine Tactical Systems Protocols (TCIM)



Position Location Reporting System (PLRS)


**
Joint Wargaming Capability




Navy, Army, Air Force conflict models



ALSP



Confederation testing and participation

Section 9.5
Portable Space Model (PSM)

*
PROPONENT.  U.S. SPACECOM


*
PURPOSE.  PSM provides the capability to support live and/or simulated exercises by injecting space system message sets into operational communications and simulation networks.  MSDT contains Real Time Models (RTMs) designed to provide a representation of the Defense Support Program (DSP) and Talon Shield (ALERT) systems to sufficient level of fidelity to support exercises while operating in real-time.  It can provide launch notification to theater via standard TIBS and TRAP (TDDS) message injected into appropriate operational communications network.

*
CAPABILITIES.


TBMs
TIBS
TRAP (TDDS)



Section 9.6
Analysis of Mobility Platform (AMP)

*
PROPONENT.  United States Transportation Command (USTRANSCOM)

*
PURPOSE.  AMP provides "end-to-end " simulation of the Defense Transportation System.  It ties together a suite of tools and models to address a simulation of the Defense variety of mobility planning issues.  AMP provides the means to develop or edit deployment plans and transportation plans for specific scenarios and apply individual or sequential transportation models that simulate the movement of cargo and personnel through the transportation system segments:  


**
Origin (home station) to port of embarkation (POE)


**
POE to port of debarkation (POD)


**
POD to destination


The models can be run independently to provide data for analysis of  a specific segment of the transportation system or together to provide data for "end-to-end" analysis of the deployment.

*
CAPABILITIES.


*
General.  The incorporation of AMP into the JTC brings in detailed transportation (deployment) play and will provide training for transportation planners and logisticians.  It will also assist in the training of combat planners and commanders through more realistic deployment of forces, re-supply, and sustainment activities.  Without AMP, there is presently no way to regulate, with any sense of reality, the limitations of the ability for United States Transportation Command (USTRANSCOM) to deploy and sustain forces in an operational theater.  AMP will give the exercise commanders better realism of what they will have available in the theater with which to operate.


Internal to AMP and processed before the JTC Exercise, AMP will interface with the mobilization resources to identify and simulate the activation of forces and the movement of forces to the POE.  AMP limits the flow of forces and supplies to what the transportation system can handle-slowing the flow through bottlenecks in the transportation system.


AMP also simulates the deployment of forces and will provide itineraries for the AMP simulation to the Air and Sea combat actors (Air Warfare Simulation [AWSIM] and Research, Evaluation, and System Analysis [RESA]) for the movement of the transportation assets into the theater of operations.  Through this process, AMP will allow for the possibility of the impact of combat on logistics and transportation systems.  The need to support and protect the transportation system and the impact of losses in the transportation system will improve the impact of logistics on combat.


Once the combat models move the ships and planes to the POD(s), AMP will notify Combat Service Support Training Simulation System (CSSTSS) of the arrival of the forces (personnel and equipment) and sustainment at the POD(s) for deployment offload and distribution.


Forces and sustainment within AMP can be handled at several levels of detail down to and including National Stock Number (NSN) detail for the Played Items List (PIL) identified for the exercise.  By a shared database with the Logistics Anchor Desk prototype, there is visibility of the assets throughout the world as identified for the simulation.


In the area of Non-Combat Operations, AMP's simulation of the transportation system can provide the basis for evacuation operations and transportation of disaster relief and humanitarian supplies.


In planning for an exercise, exercise planners will identify to AMP (USTRANSCOM) and CSSTSS (NSC/LESD) the forces requested and the played items list for the exercise.  The deployment and transportation plans for the exercise will be negotiated in a manner similar to Commander-in-Chief (CINC) Operation Plans (OPLANs), and the transportation feasibility will be assessed.


AMP will be executed in two modes, a pre-startex mode and an exercise mode.  The results of the pre-startex run will determine what troops and equipment could realistically be in the theater of war at startex.  This will cause the exercise directors to either play with only those resources which could be realistically deployed into the theater based on the scenario, or to adjust these values based on what is needed to support training objectives.  During the exercise, AMP will periodically provide output for actors in the JTC.  The types of output that AMP will provide include personnel and equipment arrivals.


In the pre-startex mode, AMP will simulate the flow for the deployment and transportation plans and transfer the arrival information to CSSTSS.  CSSTSS will process this data in preparation for the exercise, and, at initialization, will pass this information to Corps Battle Simulation (CBS) in the form of equipment and personnel quantities that are on-hand.  AMP will also generate the initial transportation aircraft and ship itineraries which will be passed to AWSIM and RESA in preparation for their participation in the transportation play.


Once the exercise begins, AMP will periodically provide output to the JTC simulations.  Before each exercise period, AMP will provide CSSTSS with manifests of the transportation system deliveries projected for the next 72 game hours.  AMP will also provide updated aircraft and ship itineraries to AWSIM/R and RESA for movements during the exercise period.  In turn, AWSIM and RESA will provide feedback to AMP on the progress of the various planes and ships.  


AMP will listen to aircraft and ship data.  To do this, AMP will set up filters to ghost aircraft and ships and monitor their movement.  If a ship or aircraft is delayed, AMP will have to infer this based on the location updates that it receives.  When a transportation ship/aircraft arrives at a POD, AMP will manually send information to CSSTSS to notify it of the arrival of the ship/aircraft.  CSSTSS, in turn, will process the manifest using its Reception, Staging, Onward Movement and Integration (RSOI) processing.  In future years, AMP would like to automate sending the manifest deliveries to CSSTSS.


AMP will also listen for combat interactions to know when damage is inflicted against transporting ships or aircraft.  In these cases, which should be rare, AMP will adjust the amount of cargo being carried proportional to the amount of damage.  AMP will perform these calculations internally, as the cargo data will not be visible to the Joint Training Confederation.  Once AMP assesses the cargo losses on ships, it should then send this information back to the RESA response cells.

*
USERS.  USTRANSCOM, USFK and US Army

This chapter discussed non-Army simulations that are important to the trainer when larger exercises are planned where sister services participate.  The simulations were developed by the Air Force (AWSIM), the Navy (RESA), and the Marines (MTWS).  In addition, the DoD has three joint simulations, (JQUAD, AMP, and MSDT), that add a joint electronic warfare, a transportation (deployment),  and space capability to large simulation training exercises.
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