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1 ABSTRACT 

 

A test range facility may consist of a heterogeneous array of computer and workstation assets, 

given the need to support various new and legacy projects.  The data display and analysis 

software for this heterogeneous environment can be equally diverse, with different application 

software available and/or supported on the workstations.  The demands of managing an operator 

team skilled in the use of the various software applications, along with the support and 

maintenance costs, can be restrictive to a cost-effective and productive operation environment.    

The need for data display and analysis software that can run on all platforms in a heterogeneous 

environment plays a major role in creating an effective workforce capable of supporting multiple 

projects without the need to specialize on specific data display software.  Likewise, the costs of 

maintenance and support are greatly reduced.  A pure Java™ data display and analysis software 

product can meet the requirements of this need. 

 

2 INTRODUCTION 

2.1   Heterogeneous workstation environment 

 

A test range facility often consists of a heterogeneous array of computer and workstation assets, 

given the need to support various new and legacy projects. With the gradual adoption of the PC 

platform to lower costs and improve ease-of-use, comes the challenge of managing a network of 

vastly different computer assets. It is not uncommon to have to maintain a Unix-based server 
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infrastructure integrated with PC computers as personal desktop and sometimes display 

workstations. This diverse environment brings with it a variety of ongoing problems that are 

detrimental to the productivity of the operational teams. 

2.2   Heterogeneous data display applications 

 

In particular, the data display and analysis software for this heterogeneous environment can 

consist of multiple software applications that must be supported on the various workstations. 

Whether it is commercial, freeware or developed in-house, this display application must run on 

multiple operating systems or a compromise must be made to limit the display application to a 

particular platform. In addition, testing and validating the various applications can be time-

consuming and prone to errors when different applications are used. 

2.3   Data Display Uniformity and Interchangeability 

 

Heterogeneous data display applications can also introduce an inconsistency in the visual 

appearance of data presentation between applications, at the view-level as well as the widget-

level.  While mechanisms may exist to allow export and import of the view configuration 

between heterogeneous applications, a complete 1:1 widget and capability mapping may not 

exist.  These inconsistencies make it difficult to maintain visualization uniformity and 

interchangeability for ease of use and reuse across platforms and products. 

2.4   Staff training on multiple data display applications 

 

The cost of maintaining a minimum core of staff members familiar with the operation of the 

various data display applications increases with the number of different applications. Having a 

variety of data display and analysis software brings with it the ongoing tasks of continually 

training new staff members in the use of the software. With each different type of software 

package, the staff training time and costs increase substantially.   

2.5   Maintenance & support of multiple data display applications 

 

Another area of impact is the cost of maintenance and support of multiple data display 

applications. Establishing a maintenance system for different applications serving the same basic 

needs can be cost-prohibitive and frustrating for the users as versions of software evolve over 

time. 

 

3 SOLUTION 

 

A possible solution to this problem would be to use a common data display and analysis software 

package that can run on multiple platforms. Utilizing a single software package for data display 

and analysis across a heterogeneous test facility can contribute greatly to maintaining an 

effective workforce capable of supporting multiple projects by minimizing staff training and 

software maintenance costs. 
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In an attempt to provide a platform-independent real-time data display solution, L-3 decided to 

use the Java™ language and build the Jade (Java Display Engine) data display and analysis 

software application. From the ground up, it was designed to meet the needs of a heterogeneous 

workstation environment. 

3.1   Single data display application that can be run across many platforms 

 

Jade is a pure Java™ product and as such can be run across many platforms. Java™ provides 

portability and uniform operation across platforms. 

3.2   Java™ and Graphics 

 

Conceived in 1995, the Java™ programming language was primarily developed as an alternative 

to traditional high-level languages such as C and C++. It originally targeted platforms such as 

Sun Solaris, Microsoft Windows, and most importantly the World Wide Web through the use of 

Internet browsers. 

 

At first, the Java™ platform and programming language saw a very strong user buy-in. But 

handling user interfaces and high-speed graphics quickly became one of the major deficiencies, 

which greatly contributed to the common perception that Java™ is slow (much slower than other 

high-level languages). This lack of performance in the area of graphics and real-time displays 

was primarily due to the fact that platform-independent widgets and event management code had 

to be mapped to native counterparts – in real-time. 

 

However, starting in version 1.4, the Java™ development API was enhanced to provide much 

more advanced graphics management features, including direct access to hardware-optimized 

libraries.  Sun continues to enhance graphics performance and the user experience with each 

successive release of Java, including the latest releases of Java™ 1.5 and 1.6. 

 

It now seems that Java™ has matured enough that the recent versions of the Java™ toolkits 

including Swing, Java2D, and Java3D make the user experience comparable to that of a native 

language. 

3.3   Understanding the Java™ runtime environment 

 

Running on top of the existing operating system, the Java™ platform provides a platform-

independent runtime environment via a virtual machine. A Java™ program is nothing more than 

a set of source files compiled to binary machine-independent byte codes and executed (or more 

precisely interpreted) by the virtual machine. The following diagram illustrates a typical Java™ 

compilation and runtime process. 
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Figure 1 - The Java Environment 

 

 

3.4   Extensible architecture 

 

Building on this concept of platform-independent code, Jade is architected as an extensible data 

display application framework.  The overarching principles of this architecture are to provide a 

common multiplatform intuitive user interface, a rich extensible set of drawing figures and data 

display widgets, a robust data management interface, and a display specification file interface.   

 

 

 
Figure 2 - Jade Framework 
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3.4.1 Application Interface 

 

In a heterogeneous workstation environment, a common user interface allows users to easily 

move between platforms without the need to overcome learning curves with different 

applications, or with differences in look-and-feel and operation for the same application that may 

have platform-dependent variants of the application. 

 

Jade’s graphical user interface (GUI) provides an intuitive interface that follows today’s standard 

practices and conventions for object-based drawing applications.  The main content and focus of 

the GUI is the central drawing canvas, where the user interactively creates a drawing and 

animates the drawing with data.  The GUI provides a menu bar and tool bars, as well as context 

sensitive pop-up menus and property editing panels to manipulate and configure all drawing 

figure and graph attributes.  A widget palette provides access to the rich set of figures and 

graphs, and a data source panel allows the user to drag-and-drop data sources onto figures and 

graphs for quick and intuitive assignment of data to animate the objects in the drawing. 

3.4.1.1 Manipulate visualization while monitoring live data 

 

The drawing canvas is implemented as a what-you-see-is-what-you-get (WYSIWYG) interface, 

which immediately reflects all changes to the drawing objects as changes are made by the user.  

Not only are the changes to visualization attributes of drawing objects immediately reflected, but 

data assignments are also immediately reflected, meaning that the user is able to design a 

drawing and animate it with their data simultaneously.  There is no separation between a design 

phase and a run phase; both are accomplished simultaneously for a seamless drawing creation 

and operation experience, eliminating the iterative design-first run-later process. 

 

While this concept provides an enhanced and more intuitive user experience, it also alleviates the 

need for two separate applications which would require ongoing maintenance and possibly 

require additional training. 

3.4.2 Data Management 

 

Jade is architected such that it can be supplied with data from any available source of data.  

Sources of data typically fall into two general categories, real-time and post-analysis. Examples 

of real-time sources are PCM telemetry streams, serial RS232 or RS422 data, or sampled analog 

data.  Examples of post-analysis sources are archived data files stored on disk or tape.  The Jade 

framework provides an API to allow the real-time and/or post-analysis data sources to be easily 

integrated into Jade.  Jade does not rely on an external, specific data format, the Jade data 

management framework allows the end user to utilize the Jade API to integrate their data formats 

(real-time and/or archives) as data sources into Jade. 

 

A data source provides a list of elements contained in the data source, such as parameters within 

a PCM telemetry stream, as well as a means to collect the data from the source.  Jade displays 

the data source element list(s) in the GUI to provide the user with the means to assign data 

sources to the data display widgets in the view.  This assignment is accomplished via simple 

drag-and-drop operations from the list to the widget.  When a widget is configured to display 



L-3 Communications Telemetry-West – Public Domain Information 

 

Page 6 

more than one data source, such as a multi-pen stripchart, Jade will prompt the user to assign the 

data source to a specific data receiver in the widget (e.g. the desired pen in a multi-pen 

stripchart). 

 

As data source values are collected from the data provider(s), the values are routed to the widgets 

that have been configured to display the sources, and the widgets then update their rendering of 

the data to reflect the receipt of the new values. 

 

 
 

Figure 3 - Jade Data Flow 

 

 

The Jade data management interface allows the range facility to create data sources to collect 

data from real-time and/or archived data providers and add them to Jade to access the data based 

on its specific interface points and format, and then easily view that data in Jade.  For a range 

facility that is involved with multiple current and past projects, the data management API can be 

used to provide access to all current and past data archives. 

3.4.3 Widgets and Widget Interface 

3.4.3.1 Standard widget set 

 

Jade provides a rich set of standard widgets, and the Jade widget interface allows for custom 

widgets to be developed and added to Jade.  The standard widget set includes primitive figures 

for drawing text, shapes, connectors, graphs, and a set of utility widgets.  Dynamic attributes 

such as rotation, scaling, and fill coloring are available to animate primitive shapes. 
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Primitives Graphs Connectors Utilities 
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Figure 4 - Jade Standard Widget Set 

3.4.3.2 Custom widgets 

 

Through the use of the exposed Jade Widget API and configuration files, the widget palette can 

be controlled to extend or limit the available set of widgets.  Specific uses of Jade may need to 

extend the standard widget set to provide additional customized widgets, while other uses may 

want to limit the widget set that is exposed for use. 

 

The widget interface provides a common interface for developing new widgets for use with Jade.  

A developer adding a new widget to Jade can focus on the specifics of the way the widget will 

render the data, how many sources of data the widget can accept, and the specific new attributes 

for the widget.  The Jade framework will then handle the interactive creation of the widget in the 

drawing canvas, the attachment of data sources to the widget, and the distribution of data 

samples to the widget. 

3.4.4 Display File Management 

 

The Jade file management interface allows the application to specify the repository to be used to 

store and retrieve display configuration files.  Examples of repositories are the local workstation 

file system or a database. 

3.4.4.1 Display visualization files (views & overlays) 

 

Display configuration information is separated into two distinct groupings.  The first is the 

visualization information, which contains the settings for what is contained in the drawing 

canvas.  The second is the data assignments for each widget.  The visualization information 

includes settings such as widget location, sizing, coloration, and other widget specific attribute 

settings.  The data assignment information includes settings for which data sources are assigned 

to which widget and how the data should be rendered.  

 

The Jade file management interface allows the visualization and data assignment groups to either 

be saved/retrieved in a single operation, or they can be independently saved/retrieved.  This 
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allows the display configuration information to be easily reused between projects without tying 

the display to a specific data assignment setting. 

 

The Jade file management API enables the range facility to create a set of commonly available 

display configurations and share them across multiple platforms and projects, for viewing and 

analyzing data from current or past missions in a heterogeneous workstation environment. 

3.4.4.2 DDML 

 

Using the Jade file management interface, Jade can easily be extended to import or export data 

display configuration information as DDML files. 

 

4 EXAMPLE SCREENSHOTS OF JADE 

 

The following is a brief overview of some of the main components of the Jade GUI. 

 

 
Figure 5 - Jade GUI Display Overview 
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The Jade GUI contains the following main components: 

 

• Drawing toolbars - The Drawing toolbars contain standard drawing tools such as fill 

color, line properties, object grouping management, text properties and more. 

• Drawing canvas - The drawing canvas is where the user interactively creates a drawing 

and animates the drawing with data. 

• Widget Palette – The widget palette provides a set of standard widgets such as lines, 

arrows, graphs, connectors, etc. that the user can use to create their own custom data 

display. The Jade widget interface allows for custom widgets to be developed and added 

to Jade. It also allows for the user to reduce the number of available widgets if desired. 

• Data source Palette – The data source palette contains representations of data sources 

that can be assigned to data display widgets in the display canvas. The Jade API allows 

the end user to integrate their data sources into Jade to be displayed in the data source 

palette.  Users can assign data sources to widgets by dragging the data source from this 

palette and dropping it onto the desired widget. 

• Widget properties panel – The properties panel displays widget properties specific to 

the currently selected widget in the display canvas. 

 

The Jade GUI display is flexible in that a user can rearrange the toolbars and palettes if they 

choose.  Most toolbars and palettes can be moved or be free-floating.  The user can also choose 

to hide many of the components to provide a larger area for the drawing canvas. 

 

The following is an example of a Jade GUI display showing the standard Graphs widget palette.  

The widgets showing in the display canvas were created easily using selections available in the 

standard widget palette. 

 



L-3 Communications Telemetry-West – Public Domain Information 

 

Page 10 

 
 

Figure 6 - Jade GUI Display Example 

 

 

5 DESIGN 

5.1   Basic architecture diagram 

 

The following is a drawing of the basic Jade architecture.  The Jade architecture allows for a user 

application to integrate data sources to provide data from any available source.  It also allows for 

custom widgets and user provided data storage solutions. 
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Figure 7 - Jade Extendable Architecture 

 

The Jade framework is a Java™ application.  The following third party packages are also used in 

the Jade framework: 

 

JHotDraw – Provides much of the drawing functionality for Jade, including interactive 

widget positioning, scaling, alignment/arrangement, and z-ordering. 

 

JIDE – Provides a dockable framework application that is used to manage the dockable 

menus, toolbars and palettes that Jade uses.  JIDE also provides a rich set of Java™ 

Swing-based widgets for enabling a robust user interface with controls that meet today’s 

industry standards for GUI components. 

 

The Jade API provides an extensible interface for user applications to easily integrate data 

sources into Jade, provide custom data storage implementations and provide custom widgets if 

desired. 

6 PERFORMANCE 

 

Jade was designed with performance in mind.  Jade uses the Java
TM

 Graphics2D package which 

has a marked performance improvement over the basic Java
TM

 Swing package. The 2D package 

takes advantage of hardware acceleration and also optimizes on-the-fly to ensure high rendering 

performance. 
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6.1   Supported Platforms 

 

Jade is a pure Java
TM

 application.  As such it runs on all Java
TM

 supported platforms including: 

 

• Windows 2000/XP/Vista 

• Solaris 8/9/10 

• Linux RHEL 4.0 

• Other (SGI, HP/UX, etc based on Java
TM

 JVM support) 

6.2   Java™ Versions 

 

Jade is compatible with the following Java
TM

 versions: 

 

• JDK 1.4.1, 1.4.2 

• JDK 1.5 

• JDK 1.6 

 

7 CONCLUSION 

 

A data display and analysis software package that can run on all platforms in a heterogeneous 

environment plays a major role in creating an effective workforce capable of supporting multiple 

projects without the need to specialize on specific data display software.  In addition, the costs of 

maintenance and support are greatly reduced.  Jade provides a solution to this need by providing 

a pure Java™ data display and analysis software product that is extensible, portable and easy to 

integrate, therefore proving that Java™ can be used successfully as a real-time display solution. 

 




