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ABSTRACT 
 
This paper presents the description of the updated Data Display Markup Language (DDML), a 
neutral format for data display configurations.  The development of DDML is motivated by the 
fact that in joint service program systems, there is a critical need for common data displays to 
support distributed T&E missions, irrespective of the test location, data acquisition system, and 
display system.  DDML enables standard data displays to be specified for any given system 
under test, irrespective of the display vendor or system in which they will be implemented. 
The version 3.0 of DDML represents a more mature language than the version 1.0 presented at 
the 2003 ITC.  The updated version has been validated for completeness and robustness by 
developing translators between DDML and numerous vendor formats.  The DDML schema has 
been presented to the Range Commander’s Council (RCC) Data Multiplex Committee for 
consideration for inclusion in the IRIG 106 standard.  The DDML model will be described in 
terms of both the XML schema and the UML model, and various examples of DDML models 
will be presented.  The intent of this paper is to solicit specific input from the community on this 
potential RCC standard. 
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INTRODUCTION 

 
Data displays, a critical component for test and evaluation (T&E) environments in aircraft, space, 
and energy systems, have a wide range of parameters, attributes, data sources and dynamics. 
T&E systems at different locations need to transfer and share telemetry data among each other.  
In the traditional approach, each of these systems applies its unique display setup; each data 
display system itself being quite complex.  To compound this situation, there are numerous data 
display vendors, each requiring its own data display specification. The time required to set up 
and check these data displays is significant. Currently, the only way to transfer data displays 
between display applications is to manually recreate the displays. Also, a change in one of the 
displays requires manual changes in the other related displays. Thus, the absence of a data 
display neutral format and automated translators can cause delays in test programs.  
 
Even if the display setup process were to use a set of automated translators, the absence of a 
neutral format would require a total of n(n-1) translators to be built, where n is the number of 
data display systems applications.  On the other hand, the use of a neutral format would require 
two unidirectional translators between the neutral format and each vendor specific format, or 2n 
translators.  In addition, a change in one of the vendor formats would require recoding of only 
the translators between that format and the neutral format.  To address this problem, we have 
developed an eXtensible Markup Language (XML)-based neutral format called Data Display 
Markup Language (DDML) [1] to be the inter-lingua for data displays.  DDML is to data display 
models what the TeleMetry Attributes Transfer Standard (TMATS) [1] is to telemetry data [3].  
DDML has been developed to be generic enough to encompass various vendor-specific data 
display formats and at the same time be unified (not a loose grouping of XML-ized vendor 
formats).     
 
Since our first paper on DDML 1.0 in 2003 [1], the language has undergone significant 
improvement and transformation.  This paper presents an overview of the updated DDML, 
version 3.0.  DDML 1.0 was presented at the 2003 ITEA Test Instrumentation Workshop.  
Version 3.0, which represents a more mature language, has been validated for completeness and 
robustness by the development of translators between DDML and numerous vendor formats.  
The DDML schema was presented to the Range Commander’s Council (RCC) Data Multiplex 
Group for consideration for inclusion in the IRIG 106 standard.  DDML 3.0 was also presented 
at the 2006 ITEA Test Instrumentation Workshop [7].  The intent of this expanded paper is to 
solicit specific input from the community on this potential RCC standard. 

 
 

DDML REVIEW 
 

As explained in [1], the DDML encompasses various vendor-specific data display formats and at 
the same time is unified (not a loose grouping of XML-ized vendor formats). In addition, it 
supports reusable concepts such as data variables and data sources within the same display 
model; is robust (e.g., use of cross references); and supports future objects without warranting a 
change of the core DDML format. The DDML is defined in terms of four layers: graphics 
components, dynamics, variables, and data sources; and closely parallels a typical software 
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layered architecture composed of graphics resources, visualization and user interfaces, 
information management and persistence, respectively. 
 
In DDML, the graphics resources layer includes the visual components of a data display system 
such as sliders, plots, and strip charts as well as low-level graphic elements such as lines, 
rectangles, etc. Basic graphical shapes are modeled using W3C’s recommended specification for 
a 2-dimensional (2-D) vector called Scalable Vector Graphics (SVG) [4].  
 
The dynamics layer handles the behavior of an object. It manages the rules and the variable 
instances attached to an object. The data variables layer forms the links between the objects and 
the data sources. Data variables can be atomic or derived. Finally, the data sources layer handles 
various data sources such as text files, Open Database Connectivity (ODBC), network ports, and 
ports on data acquisition (DAQ) cards.  
 
Because of the differences in vendor implementations, DDML was designed to be generic 
enough to handle different data display architectures. At the same time, it is not a standard that 
loosely connects disparate islands of architectural frameworks under the cover of XML. In order 
to design DDML, a data dictionary was first developed in order to list all possible elements of 
various types of data display systems as well as relations between these elements. From this, 
logical concepts and relationships were extracted and were syntactically represented using XML. 
In addition, specific constructs were provided in DDML to allow the encoding of vendor-specific 
data in a generic way. For example, if a data display format uses specific characteristics of its 
graphical resources or dynamics, these can be easily represented using generic “param” XML 
tags of DDML that allow custom data to be specified in DDML without changing the DDML 
schema. 
 
The ability to support user-defined object types and parameters is crucial to DDML specification. 
An example of a user-defined object type is: 

 
<object id=“MyMeter”>< type=“Mike’s custom meter”>…</object> , 

 
and an example of a user-defined parameter for an object is: 

 
<param name=“Jon’s custom attribute” value=“some value” type=“string”>. 

 
 

DDML MODIFICATIONS 
 

Since the development of DDML 1.0, a number of translators [5] have been developed to 
validate the language and demonstrate its usefulness as an inter-lingua.  Insight gained from the 
development and use of these translators along with feedback from the T&E community received 
at RCC meetings and various conferences has led us to make a number of improvements to the 
language.  We have separated common information from user-defined custom information, 
incorporated MathML to specify derived variables, and improved the logic of rules. 
 



 

 4

One of the most dramatic changes to DDML was the separation of custom user-defined 
information from the information common to data display systems in general.  With this 
separation in mind, we split display objects into “first class” objects and generic objects.  
Similarly, the parameters associated with each object were divided into first class parameters and 
generic parameters. 
 
In the original version of DDML, all display objects were represented by an <object> element.  
A <param> element called ‘type’ specified what type of element it was.  In the new version of 
DDML, the <object> element is reserved for generic objects, such as those that must be specified 
in SVG or that are very specific to one vendor’s system.  A new set of elements was added to the 
schema to represent the first class objects.  These are high-level display objects that are common 
to most display systems and whose name implies much about the functionality of the object.  
Examples of these new elements include <barchart>, <stripchart>, <textual>, and <slider>. 
 
Originally, each display object could have a collection of <param> elements to specify the 
various parameters (e.g. colors, orientation, position, etc.) of that object.  Both common and 
vendor-specific parameters were represented in this way.  In the new version of DDML, the 
<param> element is only used to specify custom, vendor-specific parameters.  For each first 
class display object, we created a set of common parameters that would describe the general 
appearance and function of the object.  (These were initially added to the schema as XML 
attributes associated with the first class element.  Later, on the RCC’s recommendation, we 
converted these attributes to new elements.)  For example, the stripchart display object can have 
<scrollDirection> and <backgroundColor> parameters. 
 
This separation of common information from custom information provides a general guideline of 
what a generic display system may specify, without compromising the flexibility provided by 
DDML’s generic objects and parameters.  Figure 1 illustrates this change by showing how an 
example bar chart object would be represented in both DDML 1.0 and 3.0. 
 

 
Figure 1  Example Bar Chart Object Represented in DDML 1.0 and 3.0 
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A second change made to DDML was the use of MathML [6] to specify mathematical functions 
for derived variables.  Previously, we had defined our own <expr> element to define derived 
variables as simple mathematical expressions.  By replacing the <expr> element with a MathML 
<apply> element, we made use of an existing standard to enable the representation of more 
complex mathematical expressions without having to “reinvent the wheel” with our own 
solution.  Figure 2 illustrates this change. 
 

 
Figure 2  Representation of the Formula 3x^2 - SIN(y) in DDML 1.0 and 3.0 

 
Finally, we have refined the <rule> element to allow for more complex rules.  With the 
modifications, DDML now supports more comparison operators, such as less-than-or-equal and 
greater-than-or-equal.  It also supports the AND and OR logical operators along with an ELSE 
element to allow the specification of rules of any length.  A comparison of the representations of 
a rule in DDML 1.0 and 2.0 is shown in figure 3. 
 
 

DDML VALIDATION 
 

We have validated the DDML language by developing and testing prototype tools to support it, 
and inserting some of these DDML technologies at Naval Air Weapons Station (NAWS), Point 
Mugu, California to support their current efforts in the Common Display System (CDS) project.  
The prototype tools we have developed consist of a set of internal and external translators [5] 
between various vendor formats and DDML 2.0, as well as a Model Repository tool to provide a 
single interface for viewing, managing, and translating displays in their various formats.  The 
vendor formats we have developed and tested translators for include GE Fanuc’s DataViews, 
NAVAIR’s RangeView and GRIDS, Sherrill-Lubinski’s Graphical Modeling System (GMS), 
and Symvionics’ Interactive Analysis and Display System (IADS).   
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Figure 3  Representation of a Rule in DDML 1.0 and 3.0 

 
The CDS project is a cross-range effort to develop a common tool data display tool for use by all 
ranges.  The resulting tool will be an extension of the RangeView tool currently in use at 
NavAir, China Lake.  As a participant in the CDS effort, NAWS, Point Mugu is required to 
move from their older data display system, GRIDS, to the current version of RangeView.  We 
have aided them in this effort by providing them with translators between DDML and 
RangeView, and between DDML and GRIDS.  Using these translators, they have translated their 
entire archive of data displays from 1998 to present from the GRIDS format to DDML.  This 
required translating more than 5,000 display files.  Additionally, they have translated 8 to 10 of 
these displays to RangeView and hand-verified that they appear correctly.  With the help of 
DDML technology, they are now beginning to test by running operations in RangeView and 
GRIDS concurrently. 

 
 

DDML STANDARDIZATION 
 
We presented version 3.0 of DDML to the Telemetry Group of the Range Commanders Council 
on March 8, 2006.  As a result of this meeting, the RCC decided to seek comments and feedback 
from the range community regarding DDML in the next one to two meetings.  Based on the 
feedback, the RCC will consider making DDML part of the IRIG 106 standard, possibly as a 
new chapter.  Through these meetings and the publication of conference papers, we hope to 
solicit input on any necessary modifications to DDML before it becomes a standard.  KBSI also 
maintains a website (http://www.kbsi.com/DDML/DDML.htm) to maintain information on 
DDML.   
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CONCLUSIONS 

 
The DDML language provides a vendor-independent method of specifying data displays.  As an 
inter-lingua for data displays, DDML can be used to enable interoperability among various T&E 
facilities.  The language has undergone considerable maturation and validation since its initial 
development.  As the RCC considers adopting it as a language, we seek feedback and 
recommendations from the T&E community for further improvement. 
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