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ABSTRACT 

The integrated Network-Enhanced Telemetry (iNET) project has developed standards to enhance 
telemetry systems for the twenty-first century.  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).  Within a TmNS, MDL guides the exchange of information between 
applications and the configuration of network devices. 

 

Recent initial evaluations assessed MDL in terms of the expressive power of the language and 
the level of effort in developing applications that utilize MDL Instance Documents. Performing 
these initial evaluations required the generation of MDL Instance Documents to describe 
scenarios representative of both near-term and future telemetry systems that express different 
levels of iNET interoperability. These initial evaluations determined quantitative metrics such as 
file size, memory requirements, and required parsing time for MDL Instance Documents, and 
further evaluations judged the efficacy and complexity of MDL for describing and configuring a 
TmNS. 
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INTRODUCTION 

Metadata Description Language (MDL) is the standard language created by the integrated 
Network-Enhanced Telemetry (iNET) program for capturing metadata describing network-based 
telemetry systems.  MDL Instance Documents are files that contain metadata that adheres to the 
MDL syntax and semantics.  MDL Instance Documents are used to configure telemetry network 
systems (TmNS), as well as the network-enabled devices attached to them. 
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MDL is eXtensible Markup Language (XML)-based and follows a syntax that is defined and 
constrained by an XML schema.  The schema defines a vocabulary (names of elements and 
attributes), a content model (structure and relationships), and a type system.  The language 
syntax represented by the schema is not a complete specification of the language, as it does not 
provide the semantics of the language.  The semantics of a language relate to the meaning of the 
elements and sentences written in the language.  The semantics of MDL correspond to the 
meaning of the individual elements and attributes and their combination in an MDL Instance 
Document.  The MDL semantics are embodied by a set of use cases and the transformations that 
will be applied to the metadata to support those uses. 

MDL must be expressive enough to describe a wide breadth of systems: large and small, simple 
and complex.  At the same time, the language cannot be too complicated or verbose to ensure 
that systems that must create or parse MDL Instance Documents can be developed on 
representative hardware for a reasonable cost.  This assessment was undertaken to address 
potential concerns that the MDL Instance Documents will be too large; will require too much 
software, processing power, and memory to process; or will require too much network 
bandwidth to transfer.  The assessment measured two realities related to MDL; can 
representative scale tests be described with MDL, and what are the programming and computing 
resources required to interface with the resulting MDL Instance Documents? 

During this assessment MDL Instance Documents describing example telemetry systems were 
developed.  Metrics were applied to the resulting MDL Instance Documents.  The metrics 
included file size, parsing time, memory requirements, amount of code, and development 
complexity necessary to implement tools and devices that manipulate, generate, or consume the 
MDL Instance Documents. 

At the time of publication of this paper, the assessment is being executed.  This paper will 
describe the assessment goals, process, and expected output. The results of this assessment will 
be reported at the International Telemetering Conference (ITC) 2010 presentation. 

MDSWG STANDARD ASSESSMENT 

Goals 

The initial releases of the MDL standard and its related applications are intended to support the 
following Initial Operation Capabilities (IOC) as identified by the iNET Needs Discernment 
Study scenarios and outlined in the iNET Program’s Test Capabilities Requirements Document 
(TCRD) [1]: 

 Fetch Data from Test Article (Scenario 1) 
 Fix dropouts in Serial Streaming Telemetry (SST) (Scenario 17) 
 Remotely control SST transmitter (frequency and power agility) (Scenario 16) 
 Remotely control Test Article instrumentation (Scenario 3) 
 Dynamically allocate network capacity (Scenarios 10 and 13) 
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 Handoff test articles from network to network (Scenarios 19 and 25) 
 Provide encrypted, two way, voice communications among test participants (includes Hot 

Mic) (Scenario 30) 

There are many individuals with varying perspectives that collectively comprise a test team 
during the life cycle of a test program.  This requires a large breadth of description.  It is 
impractical to absolutely guarantee that a language complies with all of the requirements.  In lieu 
of such a guarantee, a realization study was performed to reduce overall project risk, as well as to 
gain confidence in the language.  The assessment evaluated the language from several different 
perspectives which are anticipated to be part of a typical test program.  All evaluations were 
framed by the IOC capabilities listed above.  The realization assessment examined the language 
to determine if: 

 the expressive power of the language is sufficient 
o test against representative scenarios 
o map to reference designs that reflect IOC configurations 

 the language is usable and not unnecessarily complex 
o write representative document creation and parsing applications that facilitate 

human interaction 
o examine document size and complexity for parsing by limited resource devices 

In addition, the assessment determined practical starting points for users of the standard in terms 
of sample applications and example MDL Instance Documents. 

MDL Instance Documents 

The first step in the assessment is to develop MDL Instance Documents to describe 
representative telemetry system designs.  These will include the large-scale reference design 
created by the iNET program, as well as the validation test bed system that is being developed at 
Southwest Research Institute® (SwRI®). 

Metrics 

The next step is to develop software to parse and process the MDL Instance Documents and then 
make measurements that will provide insight into the resources necessary to interact with MDL 
Instance Documents.  The measurements that are important to capture include implementation- 
and computing resource-related metrics. 

Implementation-related metrics are measurements of the effort required to develop software to 
handle the MDL Instance Documents.  These include the lines of source code, the code 
complexity, and the development complexity. 

Computing resource-related metrics are meant to measure the size of the hardware and time 
needed to handle the MDL Instance Documents.  These include the parsing time, memory size, 
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and file sizes.  The file size metrics include the size of the MDL Instance Document’s file itself, 
as well as the space required to store the parsing software, including executables and libraries. 

The metrics to be captured in this metadata evaluation include the following: 

 Implementation metrics 
o Lines of code 
o Code complexity 
o Development complexity 

 Computing resources metrics 
o Parsing time 
o Memory size 
o File size of MDL Instance Document 
o File size of code and libraries 

Test Setup 

In order to accurately test the metrics described above, the test bed must have a flexible 
configuration.  The test bed must provide the flexibility to accurately test the metrics but must 
also be hardened enough to provide repeatability of the testing results.  The test bed will consist 
of two main design portions:  hardware and software. 

The hardware portion of the test bed will consist of two components: a standard desktop PC and 
a representative Single Board Computer (SBC).  Because the desktop PC is more easily 
configured and managed, it will be used to perform all of the software tests that result in metrics 
for evaluation.  The SBC will be used to evaluate the code performance and size in a 
representative execution environment. 

The software portion of the project will consist of all of the support scripts and code evaluation 
tools.  This framework will allow the team to evaluate the metrics previously described.  As 
much as possible, we will utilize industry standard practices for measuring the Lines of Code 
(LOC), memory size, code complexity, and execution time.  For many of the metrics involved 
for our assessment, such as memory size, we will present statistical sampling of the information 
due to the inherent imprecision in the measurement process. 

To determine the implementation metrics, we will run a series of code complexity metrics tools.  
There are many open source complexity metric tools; one example is the “cyclo” tool, which 
implements the McCabe Basis Path Testing algorithm [2]. 

To determine the computing resources necessary to parse the metadata, we will examine the 
running parsing process for its average and peak memory usage.  Tools will be used that access 
the “/proc” filesystem under Linux to determine the actual memory usage of the program.  Even 
though these techniques are known to be somewhat inaccurate, they do provide a ballpark 
estimation of the potential memory usage.  The time to parse the MDL Instance Documents will 
be measured using standard Linux timing tools such as the “time” command. 
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File sizes of the MDL Instance Documents will be determined and reported to give an idea of the 
expected size of the files to sufficiently capture a representative example.  The code size metrics 
will be determined using the “objdump” tool under Linux. 

The goals of the testing process include demonstrating that the standard is feasible and 
implementable in real world systems.  To this end, we are designing tests that will exercise the 
standard in a manner that is as close to a real-world system as possible.  Thus, the SBC-based 
system tests will be paramount in convincing the users of the standard that it is, in fact, tractable. 

Results 

Results of this ongoing assessment will not be available until the fall of 2010.  They will be 
presented at the ITC. 

CONCLUSION 

The MDL provides a means for describing requirements, design choices, and configuration of 
network-based telemetry systems.  During its development process, many design choices were 
made that impact the requirements for the use of the MDL such as processing power and file 
size.  A natural concern when developing requirements for a system is the amount of overhead 
associated with meeting the requirements.  The goal of the assessments described in this paper is 
to quantify the effects of the design choices made in the development of the MDL.  The results 
of the assessments are intended to demonstrate the feasibility of using the MDL in a network-
based telemetry system.  This assessment is a work-in-progress and the results will be presented 
at ITC 2010. 
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