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ABSTRACT 

Describing data formats has gone a long way in providing a common thread for moving test 
programs from one test range to another without incurring massive code rewrites.  The 
introduction of the IRIG 106-93 standard provided the Telemetry Attributes Transfer Standard 
(TMATS) to achieve interoperability between the test article and ground processing system.  The 
integrated Network Enhanced Telemetry (iNET) Metadata Description Language (MDL) extends 
the concept to include descriptions of the equipment configuration and setup.  This MDL 
declarative language is both vendor neutral and vendor customizable (where needed) and extends 
interoperability down to the individual components of the instrumentation system.  This paper 
describes the current state of MDL and its use across intended vendor lines 
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INTRODUCTION 

The integrated Network-Enhanced Telemetry (iNET) project is building a demonstration system 
based on its previously developed standards.  A foundational component of these standards is the 
Metadata Description Language (MDL).  MDL is an eXtensible Markup Language (XML)-based 
language for describing requirements, design choices, and configuration parameters of a 
Telemetry Network System (TmNS).  MDL guides the exchange of information between 
applications and the configuration of network devices.  This paper focuses on how MDL 
accomplishes this interchange and yet supports a philosophy of independence and creativity for 
competing vendors utilizing it. 
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MDL BACKGROUND 

Network-based instrumentation systems and bidirectional communication with the test team 
offers a significant increase in capability over previous generations of instrumentation systems. 
With the increases in capability necessarily comes an increase in complexity in these systems.  
Managing the increased complexity requires the use of applications that can automate the 
configuration, control, and status monitoring of the equipment and systems.  For this type of 
automation to be feasible requires standard management interfaces and configuration 
information.  The iNET project recognized the need for such standards and created the system 
management standards working group (SMSWG) and the metadata standards working group 
(MDSWG). 

The SMSWG has developed standard interfaces for managing systems and devices.  The system 
management interface standard is based on simple networking management protocol (SNMP) 
and supports the management of faults, configuration, accounting, performance, and security 
(FCAPS). The configuration interface depends upon a metadata file that is used to configure 
systems and devices.  A standard format of the configuration file is required to ensure 
interoperability. 

The MDSWG has developed metadata description language (MDL), a common interchange 
language that describes requirements, design choices, and configuration information for 
Telemetry Network Systems (TmNS).  MDL is an eXtensible Markup Language (XML)-based 
language, the syntax of which is constrained by a schema.  The MDL schema itself is described 
using an XML schema.  The MDL schema is specified in the XML schema definition (XSD) 
language, which is defined by the world wide web consortium (W3C) (www.w3.org).  A 
configuration file is an instance of the MDL language, and is called an MDL instance document. 

The MDL language syntax consists of a vocabulary, rules for construction, and a set of 
information “types”.  The syntax provides a guide for building sentences in the MDL language to 
describe telemetry systems.  Sentences in the MDL language are stored in instance documents.  
The syntax is encoded into the MDL schema, which can be used to check a specific instance 
document for compliance with the syntax of the MDL language. 

Language syntax provides the basic structure of sentences, but does not define the meaning of 
those sentences.  The term used to refer to the meaning of the sentences is “semantics”. The 
semantics of MDL is driven by how the descriptions are used in the test process.  MDL instance 
documents are constructed during the design and implementation of tests.  Sections of the 
metadata instance documents reflect range and/or test specific workflows. Portions may be 
reused from earlier tests. The MDL semantics are embodied by a set of use cases and the 
transformations that are applied to the metadata to support those uses.  Use constraints on the 
language demand it not be too complicated or verbose to ensure its appropriateness for resource 
limited systems such as those used in the flight test environment that must create or parse MDL 
for a reasonable cost.  An early assessment was undertaken to alleviate concerns that the MDL 
Instance Documents will be too large.  The results of the assessment has helped lead the initial 
devices the iNET program is to use to require the ability to process MDL instance documents 
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that may be up 50 megabytes in size.  Based on modern processor and memory devices, this size 
is not seen as a concern.   

More details concerning the MDL grammar and prior evaluations can be found in [1] and [2].  
Abbreviated portions of those prior documents were included here.  

VENDOR INTEROPERABILITY-INDEPENDENCE DICHOTOMY  

While progress of the MDL standard has been presented in several previous International 
Telemetry Conferences, this update builds on the information presented previously and focuses 
on the aspect of configuration across vendor lines.   In particular recent progress concerning the 
use of MDL for providing vendor neutral configuration from a common MDL Instance 
Document is highlighted.  While vendor neutrality through standardized interfaces and 
specifications itself is not always difficult, the MDL approach strives to leave the opportunity for 
vendor products to specialize themselves yet remain standardized.  This paper focuses on the 
“Requirements” and “Implementation” concepts of MDL and how they support this vendor 
neutral versus vendor specialization dichotomy.   

At the time of publication of this paper, independent vendors are developing initial devices.  
Shown here is the method utilized to support their independence while still being interoperable. 
Further progress and results concerning the use and evaluation of this aspect of MDL will be 
reported at the International Telemetering Conference (ITC) 2011 presentation. 

EXAMPLE DICHOTOMY SATISFACTION BASED ON WORKFLOW 

For the purposes of this paper, the following notional instrumentation system configuration 
workflow is utilized: (1) Describe Measurements, (2) Describe Available Hardware, (3) 
Associate Measurements With Hardware, (4) Define Package Structure, (5) Assign 
Measurements to Packages, and (6) Describe Messages and Transport.  This workflow is 
described with respect to general requirements and vendor specific implementations on a step-
by-step basis.  It is not intended for this workflow to be complete, but only to serve as a basis for 
highlighting the features of the MDL that deal with the dichotomy.   Additionally, as the 
workflow progresses, a sequence of figures revealing the MDL elements that are supplied by 
each workflow step will be shown.  After the last step, the full set of MDL elements will be 
exposed.  These will show the mapping between vendor independent concepts and vendor 
specific concepts.  Precise details of the elements are not provided in this paper since the idea 
being conveyed is of a conceptual nature.  However, detailed descriptions of the items are 
available by referencing the MDL standard [2].  
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Describe Measurements: The design of the instrumentation is initiated as a set of measurement 
descriptions (requirements) from engineers and analysts that will evaluate the data that is 
ultimately collected during the test.  These descriptions may include how the measurements are 
to be acquired (sensor installation or monitor an existing bus), the expected range of the 
measurements to be taken (in engineering units), the desired frequency content, the uncertainty 
allowable, how the measurements should be available during the test (e.g. telemetered and 
recorded), and so on.  The revealed MDL elements of this step are shown in Figure 1 and are the 
Measurement requirements and its associated unit conversions. 

 

 

Figure 1.  The revealed MDL elements are those of the first workflow step, Describe Measurements. 
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Describe Available Hardware: This is the process of selecting the devices that will be used to 
acquire the measurements.  The result is a description of how everything is interconnected to the 
network and the transducer.  There are many trades, including capacities of each network link, 
switch, router, etc.  Here, there are guiding principles that are sometimes at odds such as the 
desire to minimize the number of connections balanced against the physical distribution of the 
sensor locations.  There may also be second-tier issues like creating virtual networks to achieve 
some specialized function.  But, for the purposes of this paper, the important portion of this 
workflow step is that particular vendor devices used to acquire the measurements are chosen.  
The revealed MDL elements of this step are shown in Figure 2.  At this point no reference 
between the hardware and the required measurements exists. 

 

 

Figure 2.  The added revealed MDL elements are those of Describe Available Hardware. 
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Associate Measurements With Hardware: This involves associating the measurements described 
in the first step with the hardware devices described in the second step.  Obviously, these 
associations have limits based on the capabilities of the particular vendor devices.  This 
association is currently accomplished in a classical by-hand fashion but it is envisioned that tools 
aiding the process will evolve over time.  This step reveals MDL as a single element shown in 
Figure 3.  This is where the reference between the hardware and the measurements occurs. 

 

 

Figure 3.  The added revealed MDL elements are those of Associate Measurements With Hardware. 
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Define Package Structure: Data formats are selected that are capable of satisfying the 
requirements.  Essentially, this step is where the “data containers” (packages) are described.  
Again, the formats must be compatible with the devices that will produce them.  Further, there is 
a balancing issue with respect to network load based on the size of the containers versus the rate 
at which they must be supplied.  The revealed MDL elements of this step are shown in Figure 4.  
Here message containers are defined but not yet associated with the hardware that will fill them. 

 

 

Figure 4.  The added revealed MDL elements are those of Define Package Structure. 
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Assign Measurements to Packages:  This is where the shape within the containers is set up. It 
must be closely associated with the chosen vendor specific devices.  Vendors are expected to 
supply applications that aid in meeting their particular device constraints.   The revealed MDL 
elements of this step are shown in Figure 5.  This associates the measurements coming from the 
hardware with the containers (packages) that will carry them.  The vendor specific details 
concerning the formatting of the data words are also described during this step. 

 

 

Figure 5.  The added revealed MDL elements are those of Assign Measurements to Packages. 
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Describe Messages and Transport: Once the acquisition hardware and data formats have been 
selected, the pieces must be assembled into a system.  The result is a description of how 
everything is interconnected.  The revealed MDL elements of this step are shown in Figure 6.  
This associates the messages with where and how to send them.  They are already associated 
with the devices that send them; thus, the message generation is fully defined and specialized to 
the hardware. 

 

 

Figure 6.  The added revealed MDL elements are those of Describe Messages and Transport. 
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KEY WORKFLOW FEATURES DISCUSSION 

The simple workflow example above illustrates some key MDL features with respect to vendor 
independence.  As the flow progresses, various aspects of independence are refined and 
solidified to a particular use.  The step Describe Measurements is vendor independent while the 
steps Describe Available Hardware and Associate Measurements With Hardware organize 
which vendor specific devices will produce the measurements.  The steps Define Package 
Structure, Assign Measurements to Packages, and Describe Messages and Transport are vendor 
independent but are tying together vendor specific choices from the prior steps. 

During system runtime, the individual devices are clearly vendor specific but have been 
configured with MDL such that any MDL compatible client can read the description of the data 
generated.  Thus, vendor independence is also preserved.  

CONCLUSION 

The MDL provides a means for describing requirements, design choices, and configuration of 
network-based telemetry systems.    More detailed examples of how the flow moves from 
requirements to implementation could be added for the network and processing portions of the 
system description provided in MDL, but the concepts are the same.  That is, vendor 
independence is supported while providing a common way to describe the vendor specific 
details.  
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