JTLS CAE India

<Slide 1 “Joint Theater Level Simulation”>

The Joint Theater Level Simulation, more commonly referred to as JTLS,

<Slide 2 “Common Simulation Battlefield”>

is an interactive, multi-sided, coalition oriented wargaming system. The goal of JTLS in a training environment is to robustly replicate real world systems to maximize the scope of training while minimizing the expense. JTLS provides a full range of operations for Air, Sea, Land, SOF, Logistics, and Intel functions geared towards the training of joint and service staffs. JTLS runs on a Redhat Linux operating system with operator interfaces deployed on either Redhat Linux or Windows machines.

<Slide 3 “JTLS Around the World”>

JTLS is used by a wide-range of countries and military alliances, including being the model of choice for NATO and US Pacific Command exercises with strategic level training audiences due to low overhead costs.

<Slide 4 “JTLS Levels of Support”, 5 “Analysis”, 6 “Ops Support”, 7 “Training/Exercise”>

Outside of its use as a training tool JTLS has also been used as an analysis tool for numerous postgraduate thesis at the Naval Postgraduate School in Monterey, California. It has also been used in an operational support environment to generate a robust set of theater level communication to and from a deployable command post to verify the network and C2 hardware integrity. Despite these uses JTLS is best known for, and used primarily as, a training tool. Primarily geared towards simulating the operational level of war, JTLS is capable of modeling the synthetic theater of war anywhere between lower level strategic to higher level tactical.

<Slide 8 slidescale of military operations>

Though primarily a theater level combat model JTLS has the ability to create the synthetic environment for exercise situations from full combat through Operations Other Than War (OOTW) to Humanitarian Assistance/Disaster Relief. As we move towards the HA/DR end of the spectrum the robustness of algorithms to simulate the environment decreases, but it has been used in many national HA/DR exercises because of its ability to feed a Common Operational Picture (COP) and interface with various C4I devices such as NATO's ICC and the US Theater Battle Management System (TBMCS). In addition it has been federated with numerous other simulations such as JCATS, MUSE/AFSERS, and JLOAD.

<Slide 9 “Force Side Relationships”>

JTLS, as stated, is a multi-sided coalition oriented wargame which is designed to reflect real world political and social complexities. Force sides have a non-symmetrical relationship with other sides which affects their capability to conduct coalition operations. JTLS recognizes four force side relationships, the most severe being an Enemy relationship. Besides permitting full combat operations against an enemy force side JTLS still permits the possiblity to airdrop supplies, perhaps humanitarian assistance supplies, to them. The next relationship is suspect which permits providing supplies to units, allowing suspect units to use MHE, providing SOF units to act as translators or to protect high value targets, or provide medical teams to gather and report on disease situations. The third relationship is neutral which allows supplies to be airlifted to neutral units, and the movement of neutral units via air and naval assets such as to move Non-Govermental Organizations or medical personnel into danger zones. You can also allow neutral ships to join your naval formations to simulate activities such as escorting commercial oil tankers through hotspots. The last recognized relationship is friendly which provides the ability for transfer of aircraft and joint air operations such as providing air to air refueling, joint air mission packages, and Close Air Support (CAS).

<Slide 10 “Exercise Activities”>

The road to using JTLS for training starts with identifying the training objectives followed by devising a scenario, such as the DSSC Wellington scenario, that achieves the exercise objectives and specifies the geopolitical situation and Order of Battle for all sides, including civilians. Generally a scenario can be broken into two general groups. Combat activities, fighters, bombers, targets, combat systems, etc. which are played out in the computer model with a little help from the Master Scenario Events List, or MSEL. For example, intelligence might identify a high value target traveling in a convoy of armored cars. An Orbiting Air Support (OAS) mission might be designated to attack such a target. The convoy, the air mission, and the result of the encounter can all be modeled within JTLS with the purpose of feeding the information to the Training Audience's Common Operational Picture and other C4I devices. However, instead of leaving the result of the encounter to the model the MSEL may call for a specific outcome, perhaps involving collateral damage with political repercussions which would be played out in a non-model environment.

On the other side, the geopolitical situation of the scenario is almost exclusively played out in a non-model environment as specified by the Master Scenario Event List with perhaps a small amount represented in the model. For example, in an attempt to decrease tensions in apeace keeping operation friendly helicopters might be dispatched to bring representatives of opposing sides to peace talks. The political maneuvering and orders to provide this service are all played out via MSEL activity. The only contribution from the model would be to actually fly the helicopters, displaying them on the Common Operational Picture and thus allowing tracking of this event by the training audience.

<Show DDS – Some Ground, Airbase, Squadron, & Naval units>

In order to represent combat activities within JTLS the Order of Battle for the scenario must be input into the JTLS database. This is achieved through the JTLS Database Development System, which is a distributed java based interface to the underlying Oracle database. It is not only necessary to specify the units involved, their equipment, supplies, characteristics, support chain, and command hierarchy but the database must also contain all the characteristics of the equipment and supplies such as the killing power of combat systems, the fuel consumption of ships, the range of aircraft, the effectiveness of air dropped weapons from different altitudes, etc. This would be a huge undertaking with each scenario, but fortunately is not needed since JTLS is delivered with a Standard Database that defines a large number of these parameters. 

<Show DDS – Combat Systems, Targetable Weapons, Aircraft Classes, Air Defense Classes, Sensor Types, Ship Unit Prototypes>

The majority of JTLS exercise databases are clones of Standard Database which defines 99 combat system, 185 Air Defense Classes, 482 types of aircraft, 581 sensors including air search, surface search, counter-battery, and active and passive sonars, over 1300 targetable weapons, and almost 2000 ship unit prototoypes with each representing a ship class. And this is just the tip of the iceberg since aircraft must have weapon loads defined, sensors including Air Defense Classes must have detection data defined, and targetable weapons and combat systems must have lethality sets defined.  All of this exists as part of Standard Database. The interesting item in those numbers is that there are only 99 combat systems defined in Standard Database. These are not meant to identify specific real-world systems but a class of systems, such as a 120MM heavy tank. In fact there are 15 types of tanks specified in Standard Database covering the range of 100MM, 105MM, and 120MM calibers and light, medium and heavy tanks. It is in the Combat System Prototype data, which is defined for a faction, where the distinction is made to represent real world systems. For example a US faction may declare that the 120MM heavy tank is a M1A2 Abrams and assign both the name and additional characteristics to that combat system, whereas another faction may define the same 120MM heavy tank as being a Challenger 2 Main Battle Tank.

<DDS Ship Unit Prototypes>

The almost 2000 Ship Unit Prototypes within Standard Database are designed to represent ship classes instead of individual hull numbers. Within that grouping there are 52 ship unit prototypes that define Indian ship classes. The R&A database development team actually mapped almost 200 Indian naval vessels to the ship unit prototypes as part of creating the demonstration scenario for Standard Database, but in the end these vessels were not included due to the desire to maintain a reasonable size to the scenario. However, with the existence of the Ship Unit Prototypes, the ability to create the naval vessels from the scenario's Order of Battle within the JTLS database is a greatly simplified task.

<DDS Tactical Unit Prototypes>

Creating the Order of Battle within JTLS for other non-naval units is not as straight forward as for naval vessels. Within JTLS ground combat units, administrative units, airbases, squadrons, and support units are based on a Tactical Unit Prototype template which defines the combat systems, supplies, targets, and capabilities of the unit. Since the diversity of such unit structures throughout the world is so huge there is no attempt made within Standard Database to represent the full range of units outside of what is used in the demonstration scenario. Thus the creation of the Tactical Unit Prototypes to define ground based units within a scenario's Order of Battle is fully the job of the user's database team. This represents the biggest task in translating a scenario's operations into a JTLS database.

Once a scenario database is created, the exercise starts, and JTLS reads the database we are still not locked into the current situation. It is possible for a Controller to create additional units and targets on the fly, and almost any database parameter can be changed during the course of the exercise. These changes are not something that requires a stop, modification, and restart of JTLS but are something that can be done dynamically and real-time.

<Slide 15 Wargaming Organization>

Within an exercise environment the purpose of JTLS is to represent the lower echelon commands.  Between the training audience and JTLS lies a response cell whose job is to represent the immediate subordinate commands, dispatching orders from the training audience to the model and collating reports from the model to pass to the training audience. The response cell is composed of both military personnel  communicating with the training audience and JTLS operators communicating with the model. The response cell serves as an insulating layer between the training audience and the model so that the training audience should never see, interact with, or hear about the model. Their job is to remain in the command location using their real world systems to conduct the exercise.

<JTLS CEP and Web Services Manager>

Running in the upper left is the core of the JTLS model, the Combat Events Program, which is an event driven simulation that initializes by reading the JTLS database, then schedules and executes time stepped events, and permits operator interaction via the Web Hosted Interface Program, or WHIP. JTLS is not a federation, neither internal nor external, of models. Instead the Combat Events Program is a single program of tightly integrated components that is responsible for tracking objects, determining interactions between objects, and adjudicating combat situations. WHIP interaction with the Combat Events Program is facilitated through a set of web based services which receive information from the CEP about the current situation and provide required information to the WHIPS.

<Switch to South Korea WHIP Checkpoint 0002>

This is a visualization of the demonstration Standard Database as viewed from a South Korean WHIP. The WHIPS are side based and show the perception for their specific side and allow control of forces for that side. South Korea is displayed as blue forces, the US as green forces, and North Korea as red forces. We may see objects in other colors, specifically yellow and grey,  representing civilian sides as we progress but we are not going to concern ourselves with them during this demonstration. Within this scenario South Korea and the US, though on different sides, are acting as an allied coalition.

As we can see the knowledge of both US forces and North Korean forces known to the South Korean side is fairly limited. In fact, when the model first comes up the sides only know the locations of fixed targets, and all other intelligence must be gathered. This is not a very realistic starting situation for conflict since in the real world we are always gathering information about potential threats and definitely with a heightened political situation preceding combat those efforts would be stepped up. Lets compare the situation we see here from a South Korean perception to what we see on a US WHIP.

<Switch to US WHIP>

The US WHIP has a lot more information about North Korean and South Korean forces, though not everything. It has obtained this information from two sources. It has received a Controller Area Report in which the Controller specifies a geographic region and specifies a probability that objects within the area are detected. This method of giving intelligence to a side is often used to create an initial intelligence paint, replicating the concept that the side has been utilizing national and strategic assets over a period of weeks or months gathering just such information.

<Switch to Controller WHIP>

In fact it is possible for the Controller to send multiple Area Reports to a single side. Perhaps for front line enemy forces they might specify the probability of immediate detection at 95%. A second Area Report starting 20 miles behind the front line might have a probability of immediate detection of 80%. Lastly, an Area Report for the far rear might only have a probability of immediate detection of 60% reflecting the difficulty of gathering accurate and timely information on rear echelon units. Even with this initial intelligence paint it is very likely that a force side knows the exact location of enemy airbases and possibly squadrons. To remove the randomness from the Area Report the Controller also has a Unit Report that can be utilized to fill this knowledge. And similarly there is a Target Report available to the Controller to pass intelligence on targets that a side would likely know about.

<Switch to South Korea WHIP>

The second source of Intelligence for the US actually came from the South Korean side in the form of a Pass Unit Intelligence order. This order is geared towards the sharing of information for coalition operations, such as exists in this scenario. South Korea has chosen to provide an update about all its own forces and enemy forces to the US every 6 hours. This is obviously a political decision that is made outside the confines of the model, but which is implemented within the model to replicate the results of that decision. As a matter of fact, within the order we can see that the decision was made to not share intelligence about HRU or SOF teams, nor about locations of submarines. In addition to periodically sharing intelligence with the US, South Korea can also initiate a real-time sharing of its air picture. The ability to share a real time air picture within JTLS is of the utmost importance to coalition operations due to the importance of tracking the real time air situation in most training events.

<Switch to US WHIP>

Looking back at the US WHIP we see the end result of the Controller driven intelligence paints and the sharing of intelligence by South Korea. Intelligence gathered in this manner is considered to be external or national, basically derived by non-theater assets. JTLS plays two additional levels of intelligence collection, strategic intelligence and tactical intelligence, both of which we will discuss later.

<Bring up Checkpoint 0008 North Korea WHIP Location1>

We have moved ahead in time so that all sides have an initial intelligence paint and we are starting some air operations. But first lets look at what is happening with ground operations.

<Go to Location2>

If we zoom in to the north of Seoul we can see that a number of North Korean units have crossed the DMZ and are in an attack posture against South Korean forces. This attack is being spearheaded by infantry battalions with a few anti-tank companies dispersed among them. The operator has initiated the attack by sending an attack order for each of these units <Bring up quick attack order> using a quick order which only requires the operator to specify the attacking unit and the unit to be attacked. A more robust version of the order exists <Bring up full attack order> if the operator wants finer control or to specify a group of units. In this example the operator has chosen how combat power should be distributed and has specified multiple units to move in a coordinated attack. Again we see that we are dealing with battalions and companies, which is a common level of unit representation within JTLS.

<South Korea WHIP Location2>

Over on the South Korean side we see that there are a number of units caught on the north side of the river. The operator has sent delay orders to these units. <Bring up Delay order> As part of the delay order the operator specifies a series of points that the unit will fallback to and hold until a certain time or until their strength drops below a specified amount. The unit then falls back to the next point in the delay route and repeats the time or strength requirement. The southern units have been ordered to fall back to the closest bridge, whereas the northern unit is to fall back to and delay at the northern bridge crossing. As they come into contact or proximity with enemy units they will receive intelligence on those units. This is part of the tactical intelligence played within the model which requires no action by the operators.

<Bring up Ground Operations menu>

In addition to attack and delay we can see the other typical orders available to ground operations. Administrative move, defend, withdraw, and provide artillery fire support being the major items. Additionally we can create field artillery or missile fire missions. We also have joint service operations such as Close Air Support or CAS. The air component can provide Orbiting Air Support missions which can then be called on by the ground component. Similarly the model has airlift capability where the ground unit moves to a runway where the air component has made transport planes available.

Besides explicit player interaction there are also some actions that ground units will execute automatically within the model. The database specifies thresholds to maintain postures and if an attacking unit drops below its attack threshold it will automatically go into defend. The same sort of behavior is displayed by a defending unit that drops below its defend threshold and automatically starts to withdraw.  Similarly a unit that is performing an administrative move will assume a more aggressive stance by going into defend when it comes under fire. A last example of semi-automated behavior for ground units is seen among field artillery units which will conduct a short move after firing a specific number of rounds to avoid counter battery responses.

<US WHIP Location 3>

If we move over to the US side we can see a couple of SEAL teams that have moved into the Demilitarized Zone and have a posture of Collect_EEI, or intelligence collection. This is an example of explicitly using theater assets to gather intelligence, which is considered strategic intelligence within the model. These teams are represented as High Resolution Units, or HRUS, and have a different set of capabilities from the battalion and company aggregate resolution units. Designed to represent small teams of people, possibly SOF units, possibly translators or doctors or other NGOS, HRUS are controlled by the operator in the same manner as larger units via specific orders on the order menu. <bring up HRU menu> HRUS can be specified in the database or created on the fly from any aggregate unit that has the necessary personnel and combat systems.  They can be instructed to move or be inserted by air to a location, ambush a unit, patrol an area, raid and destroy a target, or provide overwatch protection to a unit or target. <bring up HRU Task order> Additionally, there are non-combat capabilities such as traffic control, coalition or translator support, and civil military operations such as reporting on the spread of diseases within a refugee camp that can be conducted by HRUS.

<Checkpoint 9 US WHIP Location 4>

Moving away from the ground picture and to the naval picture we can see the George Washington carrier battle group off the east coast of the Korean Peninsula.

<US WHIP Location 5>

Zooming in on the battle group we get a good visual of the air activity surrounding it. Directly in front of the group the operator has created an Operations Area and assigned some air missions to conduct ASW patrols. This operations area is linked with the George Washington and will move every time the George Washington moves. We also have an E-2C Hawkeye deployed in an AEW role. Stationed around the battle group providing air to air protection we find a number of CAP missions. And lastly, outbound from the battle group we can see some Air-Ground missions heading for an assigned target.

Besides the George Washington the battle group consists of a number of destroyers and a couple of cruisers with embarked helicopters. We also have a supply ship and a Los Angeles class submarine. The battle group itself is represented as a formation within JTLS. These can be designated in the database or assembled by the operator. A formation allows the operator to manipulate the group of ships as an aggregate instead of as individual ships. There are also some naval activities within JTLS that are limited to formations, the most important one being amphibious operations.

<US WHIP Location 4>

Speaking of amphibious operations lets switch our view to the Southern end of the Korean peninsula where we have a number of amphibious ships with a Marine Expeditionary Unit on board. 

<US WHIP Location 6>

Within the middle of this formation, co-located with the LHD2, we see the main components of the marine units. Despite showing the unit symbol at this location these units are spread across multiple LSD and LHD ships within the formation. We also see that a number of the ships have embarked helicopter squadrons. Looking at the order to conduct an amphibious assault we see that there are three options available for conducting the operation: a beach/port landing, a vehicle or landing craft assault, or an airborne assault. The player must choose between a beach/port or a landing craft assault but the airborne assault can be combined with either of them. Non-formation air assets can also be used to help in the assault via the airlift unit order.

<Show Naval Menu>

Besides naval air and amphibious activities naval units can be instructed to perform other activities such as shadow a vessel, perhaps as part of drug enforcement operation, patrol an area either in a non-combat mode or in a search and engage mode, sweep for mines, or transport supplies.

<South Korea WHIP Location 7>

Switching over to the South Korean side lets take a look at air capabilities within JTLS. We'll switch the filters to drop objects and turn back on air-related objects, setting air missions to blink so they stand out for us. We'll also get rid of the background maps so we can deal with a dark background on which the air missions will better show up.

<South Korea WHIP Location 8>

We can see air missions from all 3 combatant sides flying. Notice that for our air missions and the US air missions we know the actual name of the mission. For North Korean air missions we just assign a track name. This is because we are sharing an air picture, in both directions, with the US but not with North Korea.

When we were looking at the George Washington carrier battle group we saw some CAP missions, some Patrol missions, some AEW missions, and some air-ground attack missions. Of course these same types of missions can be flown from ground based squadrons. In addition, we have offensive orders to create Orbiting Air Support or OAS missions, Armed Reconnaissance missions which search for targets of opportunity, and Wild Weasel missions more commonly referred to as Suppression of Enemy Air Defense or SEAD.

The sole defensive mission is the Combat Air Patrol or CAP. When we create the CAP missions we can specify whether or not manual pairing is required. If we specify no, then the model will assign the CAP missions to intercept unknown and enemy detected air missions that fly into its protection area. Alternatively, by specifying yes the operator becomes responsible for pairing up interceptors with foreign tracks using the Manual Pair order.

Besides airlifting units and inserting and extracting HRU teams we can move supplies, perform inter-theater strategic lifts, transfer aircraft to forward bases, and generation of civilian air missions. The last group of independent missions is the support missions. We saw the AWACS or AEW mission when we looked at naval air. We also have air to air refuel missions, Electronic Combat missions, and Reconnaissance missions. The reconnaissance mission is another example of strategic intelligence, or using theater assets to explicitly gather intelligence, that exists in the model.

Besides these independent air missions we have the capability to create deep strike packages. We start by creating an Air Mission Package and assigning it a name, a rendezvous location and time, and a minimum number of SEAD and Escort aircraft that must accompany the package. Individual missions are then created and assigned to the package, with each mission being assigned its role including a post strike recce. When the missions independently launch and gather at the rendezvous location if the package does not contain enough SEAD or Escort missions it will automatically cancel.

That pretty much wraps up the overview of the model from an operator point of view. Ground units are generally controlled at the battalion or company level, naval vessels can be controlled individually or managed as a formation, and air missions are handled on a per mission basis. In most US or NATO exercises a real world ATO is generated and sent to the response cell. JTLS comes with an ATO Translator to take an ICC or TBMCS generated ATO and generate mission orders that can be directly input into the game. When a real world ATO is not used this same translator has a spreadsheet capability that some response cells use as a quick way to generate their CAP, OAS, Recce, and strike missions.

<Slide X Basic Exercise Concept>

On a final note we can look at an abstract view of a typical exercise layout. Our area of interest is the C4I systems link between the model and the training audience. The JTLS Operational Interface, or JOI, is responsible for feeding a Global Command and Control System, or GCCS, using either a serial feed, e-mails, or a TCP/IP connection. This is done with OTH/GOLD messages. The JOI can also feed link 16 messages to any source using the same three connections. The JOI itself uses data that is openly available from the model, and a number of international users have taped into this data stream to write their own C4I interfaces and CAX management tools.

