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WebLVC Capabilities

MAK WebLVC Server

The MAK WebLVC Server is the linchpin that connects web-based simulation federates to DIS/HLA
federations using the WebLVC protocol. The Server, which is based on our VR-Exchange interopera-
bility portal, implements the server side of the WebLVC protocol so your web-based simulation feder-
ates can participate in a distributed simulation. The federation may be using DIS, HLA 1.3, HLA
1516, HLA Evolved, TENA, or any other protocol for which a VR-Exchange “Broker” exists. On the
client side, we offer a set of JavaScript libraries we are calling VR-Link.js — a JavaScript implementation
of some of the key functionality in VR-Link (our industry-leading C++ interoperability toolkit). VR-
Link.js implements the client side of the WebLVC protocol, easing the job of building WebLVC-
compliant JavaScript federates.

Our Vision - Web technology for Live, Virtual, and Constructive (LVC)
simulation

MAK has a vision! We see the entire Modeling and Simulation community working together to create
interoperable web applications. The web is everywhere. People all over the world use applications in
their browsers to shop, stream movies, or even produce important documents. But what about us
Modeling & Simulation professionals who are busy in our labs, deep behind secure firewalls?

We, too, can take advantage of this powerful web technology. Even if we can’t get to the wide world of
the internet, we can take advantage of web technologies and use lightweight client applications made
to run in our browsers. The M&S community can take control of our distributed online simulation
exercises, get a view of what’s going on the in the Sim Lab, even participate with client-side entity
simulations. At MAK, we’re building on our twenty year pedigree of open standards and interopera-
bility to bring Live, Virtual, and Constructive Simulation to the Web. We’ve launched a WebLVC
initiative - and it’s big! We initiated WebLVC protocol standards activity within SISO, and have devel-
oped a WebLVC Server and a WebLVC Testbed.

Background

The web browser has undergone a long and steady evolution from its origins as a simple tool for
viewing static content, to a powerful platform for application delivery and deployment. We use thin-
client browser-based applications daily to check email, get driving directions, order plane tickets,
manage our finances, and share pictures and status with friends. Web-based applications have a
number of obvious benefits: They are lightweight, accessible anywhere, do not require the kind of
administrator access that is often required for installing desktop software, and can be upgraded and
maintained in a single, central location. They allow users and IT staff to leverage the power of virtual-
ization and of the cloud computing paradigm. They are immediately compatible with a world of
public, commercial, or government-owned data, content, and services. And they are cross-platform —
capable of supporting desktop PCs, tablets running iOS, Android, or Windows, as well as smart-
phones.
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Despite the benefits, the M&S community has been relatively slow to adopt web technology. Most
systems are built as thick-client desktop or native applications: IGs, plan view displays, ownship simu-
lators and trainers, instructor / operator stations, and computer generated forces applications. There
are several reasons for this, including security concerns, and the fact that some of the typical benefits of
web technology are difficult to reap on closed networks or in classified environments. But one of the
most important factors that has limited adoption is this: The technology and tools required to develop
the kinds of high-performance applications required for M&S have not historically been available for
the web platform — at least not in a standard, cross-platform way.

In recent years, however, many new technologies and standards have been developed in the broad web
and mobile communities that enable highly-interactive, low-latency, real-time applications to run in
thin-client environments such as web browsers, tablets, or smartphones. Using HTML5, WebGL,
WebSockets, JavaScript and other components, it is now possible to build applications that are both
powerful and lightweight; high-performance, yet accessible anywhere. It is now possible to build
tablet-based Instructor-Operator Stations, web-based Role Player Stations, low overhead AAR
Systems, and web-based persistent online training environments. And it is now possible to monitor,
control, and interact with traditional SAFs, simulators and other existing assets, directly from simple,
thin-client interfaces.

Below are screenshots from various web and mobile applications that have been built using MAK’s
WebLVC technology. Figure 1 shows a tablet-based Role Player App and Instructor App, built using
VT MAK’s WebLVC infrastructure, and running on iPads or Android devices
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Figure 1. A tablet-based Role Player App and Instructor App
Figure 1. A tablet-based Role Player App and Instructor App

Figure 2 shows a web-based tactical map application built by VT MAK for the US Air Force’s
AFMSTT Program. It is monitoring the locations of 1,000+ air units being simulated by the USAF’s
AWSIM constructive simulation model.
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Benefits of Web and Mobile Technologies for Modeling and Sim-
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Figure 2. A web-based tactical map application

Figure 2. A web-based tactical map application

Benefits of Web and Mobile Technologies for Modeling and
Simulation

The main benefits of web and mobile technology for modeling and simulation fall broadly into these
categories:

* Reduced deployment costs.

* Reduced development costs.

* Flexibility and ease of use.

* Better support for distributed, and cloud-based training.

Reduced Deployment Costs

Web and mobile technology enable and encourage a more lightweight and low-overhead approach to
deploying, and maintaining simulation and training environments:

¢ The thin-client paradigm allows programs to save on hardware costs. Lightweight, browser-based
or mobile applications can run on cheaper devices, such as tablets, smartphones, and laptop and
desktop PCs that are not powerful enough to run heavier, thick-client applications.

* When lightweight interfaces are decoupled from the more heavyweight back-end simulation
engines, I'T staff can take advantage of virtualization for the server side more efficiently using
hardware assets, and reducing the impact of hardware failures and downtime during upgrades.

* With web-based applications, there is nothing to install or upgrade on each client system. A user
just points his browser to a URL hosted by a centralized server, and automatically can access the
most current version of the software.
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Benefits of Web and Mobile Technologies for Modeling and Sim-

* Finally, and perhaps most importantly, web-based and mobile apps for exercise control, moni-
toring, and role playing are typically simpler and easier to use, allowing programs to reduce the
number of support staff required to manage an exercise, or to reduce the technical qualifications
required for such support staff.

Reduced Development Costs

The web-based model significantly shortens the iteration cycle between user feedback, development to
address that feedback, and testing of the resulting improvement or fix. A developer can make a fix (no
compile step), and immediately ask the user to “hit refresh” on his browser, at which point he will see
the result in real-time. This allows contractors to develop more targeted applications and interfaces, at
lower costs, and on shorter schedules.

In addition, the cross-platform nature of web technology means developers spend less time and money
than maintaining separate versions of software assets for Windows, Linux, iOS, Android, etc.

Flexibility and Ease of Use

* Web and mobile technology allow program managers, developers, and instructors to think differ-
ently about workflow and the interaction between the trainees and support staff.

* With a tablet-based instructor app, an instructor can walk freely among trainee stations, and affect
the running scenario while standing over a trainee’s shoulder. Through a simple touch-screen
interface, he might inject faults into the scenario, change the weather, or perform tasking of CGF
entities that are interacting with the trainee without having to involve a role player.

* For certain kinds of tactical trainers, a trainee might be able to act as his own “role player”. He can
use a simple tablet-based interface to task the units under his command, rather than verbally
issuing instructions to a more technical member of the exercise support team.

* An instructor or other training support person might use his iPad, smartphone, or browser
running on any PC in the room, to control the vantage point of the Stealth viewer or situation
awareness display on the big screen at the front of the room.

Distributed and Cloud-based Training

For certain kinds of training, it might be possible to allow instructors or role players to remain at their
home stations, and participate in training exercises remotely through browser-based interfaces —
significantly reducing travel costs and other logistics. The simulation engines themselves (SAF and
trainee stations) can be located at the training facility.

For other training systems (e.g., leadership trainers, stand-alone training games), it might be possible
for trainees to train remotely by connecting their browsers to applications and content hosted at the
training facility.

Taken one-step further, web and mobile technology can enable secure, cloud-based training and simu-
lation-as-a-service possibilities. With a cloud-based system, a program can achieve true scalability, with
new instances of SAFs and other required servers being launched on demand as users log in and
initiate or join persistent, online training scenarios.
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WebLVC Architecture

WebLVC Architecture

WebLVC is an architecture for developing and deploying interoperable web and mobile applications in
simulation environments, and for connecting these applications with existing, native modeling and
simulation federations (which may use HLA, DIS, or other native interoperability protocols). VT
MAK has led the WebLVC initiative since its inception in 2012: We have chaired the WebLVC Study
Group at SISO, developed COTS products to support the emerging WebLVC Standard, and hosted a

WebLVC Testbed online — a persistent web-accessible simulation environment hosted in the cloud.

Figure 3 illustrates the key elements of the WebLVC architecture:

An application called a WebLVC Server sits between the native federation and the browser-based
applications.

Web and mobile applications communicate with the WebLVC Server using the WebLVC Protocol
— a web-friendly format for representing and conveying simulation data.

The WebLVC Server participates in the native federation on behalf of one or more web applica-
tions — using whatever M&S interoperability protocol is required by the federation. If the native
federation uses HLA, the WebLVC Server connects to the federation through the RTT as any other
federate would, and translates between the WebLVC protocol and the federation’s chosen FOM. If
the native federation uses DIS, the WebLVC Server sends and receives DIS PDUs on the appro-
priate port and address, and translates between WebLVC messages and DIS PDUs.

WebLVC clients are insulated from the details of the protocol being used on the “native” side of
the gateway, and can participate in any federation whose language the gateway can speak.

A JavaScript library (vrlink.js) implements the client side of the WebLVC Protocol, and can be
used directly by web-based applications to communicate with the WebLVC Server.

Participates in federation

on behalf of web-based

federates — regardless of ~ DIS or HLA, etc.
protocol used in federation

WebLVC Server
WebLVC [ WebLVC J[ HLA or DIS ]
‘ Cor tion Ce tion

JavaScript
Application

Implements client side Efficient protocol for

of protocol communication between
in JavaScript web-based clients
and server

Figure 3. WebLVC architecture
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Terrain and Maps

Figure 3. WebLVC architecture

Standardization

SISO’s WebLVC Study Group ran from September, 2012 through September, 2013, and was chaired
by Len Granowetter — VI MAK’s Vice President of Products and Solutions. The WebLVC Study
Group had over 100 members from throughout the M&S community. At the Fall 2013 Simulation
Interoperability Workshop, the group voted to develop a formal SISO Standard based on the WebLVC
concept and protocol proposed. A SISO Product Development Group was launched in 2014 to
develop this standard.

Adoption
Some of the users of WebLVC technology include:

* The US Air Force AFMSTT (Air Force Modeling and Simulation Training Toolkit) Program has
adopted MAK’s WebLVC products to support their requirement for thin-client interfaces to the
AWSIM constructive simulation engine.

¢ The NATO ICoViCS program used WebLVC to build a browser-based GUI that can control
multiple SAFs at run-time.

* AGI (Analytical Graphics) worked with MAK to integrate WebLVC with their web-based virtual

globe engine, Cesium, and hosts a persistent demonstration on their website.

* A Boeing commercial aviation group is using WebLVC to build web-based monitoring and anal-
ysis tools for their HLA federation.

* VT MAK has integrated WebLVC with various client-side mapping and rendering engines,
including Google Earth, Bing Maps, ArcGIS, and OpenLayers. We have demonstrated interoper-
ability with various DIS- and HLA-compliant simulation engines, including OneSAF and MAK’s
VR-Forces.

Terrain and Maps

MAK’s WebLVC Server enables web and mobile applications to send and receive information about
objects and events in a simulation scenario. But a second server is required to provide terrain and map
content to these thin-client apps, so that they can run without having to install data on each client
system in advance. A streaming terrain server, such as MAK’s VR-TheWorld Server, can be deployed
inside firewalls for local access within a closed network, and can be easily configured with program-
specific data using a browser-based interface. It can then serve maps, imagery, elevation data, and
feature data to a variety of client applications using open geospatial standards such as the Open
Geospatial Consortium’s Web Mapping Service (WMS) and Web Feature Service (WES) protocols.

Figure 4 shows how WebLVC Server provides real-time updates of simulated entities and events, while
VR-TheWorld Server provides maps, terrain elevation data, imagery, and features through standard
web-based protocols.
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Streaming Video
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Figure 4. WebLVC Server integrated with VR-TheWorld Server
Figure 4. WebLVC Server integrated with VR-TheWorld Server

VT MAK’s web and mobile client applications typically stream in their terrain data from VR-
TheWorld Server. But VR-TheWorld Server supports native simulation and visualization applications
as well. By supporting the same open standards as the web applications, native SAFs, IGs, and other
simulation assets can receive the same up-to-date centrally-managed data, ensuring full correlation.

Streaming Video

A final element of some web and mobile modeling and simulation applications is streaming video. By
ingesting real-time video from a native IG through standard streaming protocols, a web-based client
can include a high-quality UAV, sensor, or camera feed without the overhead and high-performance
hardware required for client-side rendering. Figure 5 shows how a server-side IG that can stream video
supports web applications that require a real-time sensor feed. A thin-client web application can ingest
live video from a native image generator using standard streaming video protocols such as MPEG4 and
H.264. VT MAK’s VR-Vantage IG and its SensorFX sensor visualization plug-in provide built-in
support for publishing real-time video streams through a variety of industry standards.
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WebLVC Apps

WebLVC Apps

MAK WebLVC Suite includes three kinds of apps to help you be successful using and building innova-

tive interfaces to your complex simulation systems:

The Training System Demonstrator.
Web application development examples.

Fully functioning, standalone applications.

Training System Demonstrator

The Training System Demonstrator is a set of higher-level out-of-the-box applications that provide a
broad capability that can be configured for use in your scenarios. The Commander lets you task enti-
ties on a 2D symbolic map display; the Instructor lets you inject faults into the running simulation
scenario; the Viewer presents streams of 3D scene imagery on your browser; the Controller lets you fly
the eyepoint around; and the Presenter lets you set up saved views to replay presentations. We're
hosting these applications online so you can experience them right now.

Commander — The Commander app displays simulation entities as 2D icons on a map. Users can
touch the entities to inspect the state of the entities or to give them new simulation tasks. This
clean and simple interface provides a powerful capability in the hands of anyone with a web
browser on a desktop or mobile tablet.

Instructor — The Instructor app is a simple interface that allows the instructor to inject faults into
the scenario and to change the environmental conditions and time of day in the simulation. In the
online Training System Demonstrator, you can play, pause, and rewind the VR-Forces simulation
that is hosted in our Cambridge, MA office. You can put a ship in a state of distress and watch the
reaction of the nearby entities. Attack a destroyer and watch it fight back, or shoot down an
opposing force aircraft.

Viewer — The VR-Vantage Viewer lets you see in 3D what’s going on inside the simulation
scenario. The scenes you see in the online Training System Demonstrator are being rendered by
VR-Vantage IG hosted in our Cambridge, MA office and served to the VR-Vantage Viewer on
your browser. Multiple people all over the world can be observing this simulation at the same
time. Try it with two devices. It works on phones, too.

Controller — The VR-Vantage Controller lets you move around the eyepoint used by the VR-
Vantage Viewer. This is another example of making purpose-built applications to simplify a single
function.

Presenter — With the Presenter app, save views of events that happen during a scenario and use
them to make a time synchronized presentation of the activity. (We’re using the Presenter in the
online Training System Demonstrator to keep the view interesting when no one is using the
controls.)

Web Application Development Examples

MAK WebLVC Suite comes with lower-level applications to help you master the fundamentals of web
app development. We've built an infrastructure to save you significant time and effort in:

Extracting information from your simulation systems and visualizing it in a browser.
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WebLVC Apps

Creating simulation activity in the form of entities and interactions that you can add to a simula-
tion federation.

Remotely controlling simulation assets from a browser.

These applications focus on each of the core technical capabilities and provide a foundation for
making your own custom web apps.

Read entity information from the simulation network — The Diagnostic Message Inspector
listens to the WebLVC messages coming from the WebLVC Server and displays their content as
text on the browser. Use this app as a starting point in your WebLVC education.

Plot simulation entities on a map — The Simple Listener listens to the WebLVC connection and
displays each entity as a symbol on an OpenLayers map. Web applications can get map data from
public sites on the internet or from VR-TheWorld Server either publicly or hosted on your
internal network.

Control the simulation execution — VR-Forces Control presents a simple VCR-like control to
Play/Pause/Rewind the scenario running in VR-Forces. Learn how to use WebLVC to send simu-
lation control messages to VR-Forces or you own simulation assets.

Add an interaction to the simulation network — Detonate Now shows you how to add a detona-
tion interaction to a simulation network using WebLVC. It presents a simple GUI to let you select
the type of ordinance and then just click on the map to produce a detonation at that location
immediately. All distributed simulated entities will respond to these detonations, compute their
damage, and change their state accordingly. If all the entities are destroyed, use the VR-Forces
Control to rewind the simulation and have a fresh set of targets.

Add an entity to the simulation network — Simple Publisher shows you how to use WebLVC to
publish an entity that is simulated in the browser. Our simulation is very simple; the jet just flies
in a circle. In our app, you can only re-position the entity, but it’s a lesson in using WebLVC to
publish an entity.

Control entities simulated by another simulator — Close Air Support (CAS) allows you to call for
close air support using a standard 9-line interface. Click fields in the 9-line form to fill in values;
interact with the map to select an aircraft to execute the strike and to select locations for initial
point, target point, etc. The simulation is performed by VR-Forces. When you call for CAS, you
are tasking a VR-Forces entity to fly to the target through the initial point, drop a bomb, and
continue towards the egress heading.

Fully Functioning Standalone Applications

These web-apps are examples of more fully functioning applications. They use the lessons learned to
bring together listening to the WebLVC messages, displaying the entities on maps, controlling simula-
tion entities, and using streaming video to provide training interfaces for particular tasks. We will be
adding apps to this section as use cases are developed. We’d love to add your use case if you are ready to
get started. If you need a lictle help, we are running a promotion to help you get started. We all benefit
by advancing the state of our simulation industry. Let us help you.

UAS Role Player Station — this app is designed to be used in a full-screen browser on a PC as a
training station. With it, you can select which UAV to control, select waypoints to fly to from the
mission list or from the map. You can control the sensors pointing angle by left-clicking and drag-
ging in the sensor view. And you can change the sensor mode between Day TV, night vision,
white-hot and black-hot IR.
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Superior Technical Support

* Close Air Support (CAS) — this app allows you to call for close air support using a standard 9-line
interface. Click fields in the 9-line form to fill in values; interact with the map to select an aircraft
to execute the strike and to select locations for initial point, target point, etc. The simulation is
performed by VR-Forces. When you call for CAS, you are tasking a VR-Forces entity to fly to the
target through the initial point, drop a bomb, and continue towards the egress heading.

Superior Technical Support

At MAK, technical support is not just an afterthought. Our reputation for supporting our customers is
one of the key reasons that people choose our products. When you call or email us with questions, you
speak directly to our product developers who know the software inside and out. When you buy MAK’s
products, you can be sure that MAK will be in your corner as you work towards successful completion
of your HLA/DIS project. We've even been known to be on the phone with customers during their
HLA certification process, or during key events.

When someone reports a bug, our engineers are quick to provide a patch or workaround, meaning you
will not have to wait for the next release to have your problem addressed.

With maintenance, you are entitled to upgrades when they are released.
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Superior Technical Support
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