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Purpose of this Research

§Create a system for managing command and telemetry 

parameters in an Electronic Interface Control Document 

(eICD) to ensure better coherence between flight and ground 

systems

§Develop software that uses the eICD in a data-driven fashion 

to automate software generation and operation within flight 

and ground systems

§Show how COTS based tools can be leveraged by flight 

system, ground system, and analysis teams to process the 

eICD and improve data sharing

§Demonstrate representative flight and ground system 

software using an eICD and associated tools
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Key Terms

§ Payload Parameters ïArtifacts that define command and telemetry values within payload hardware 
interfaces and applications

§ XML ïExtensible Markup Language (XML) is a markup language that defines a set of rules for 
encoding documents in a format which is both human-readable and machine-readable

§ XML Schema ïA language for expressing constraints about XML documents

§ Binary XML ïA compact representation of ASCII XML data in a binary form

§ XTCE ïXML Telemetric and Command Exchange (XTCE) is an XML schema standard for space 
systems that is managed by OMG and CCSDS

§ XML Data Binding ïThe process of creating a software data objects from an XML document based 
on a specific XML schema

§ Data Model ïThe software object model created as a result of the XML data binding process

§ Data Objects ïData model objects accessible to software applications in a specific programming 
language

§ Binary Serialization ïThe process of creating a serialized encoded data stream from a data model

§ Encoding Format ïElectronic format used in binary serialization process

§ Decoding Format ïElectronic format used in the binary deserialization process

§ Metadata ïAdditional data provided with data values that describes it (size, type, é)

§ Electronic ICD ïAn Electronic Interface Control Document (eICD) is an electronic file that defines 
payload parameters for use by software applications
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What is an Electronic ICD?

Command and Telemetry 

parameters were defined in an 

ASCII file called a ñConfig Fileò

0x1111

0x2222

0x3333

0xAA55

TSE

FIB

0x51

0x1234

0x4321

0xDEAD

0xBEEF

PE

SDP 3

0x48

Subsystem PE

Table 123 for SDP 3

Field Frame Rate

Field Enable Output

Field Enable Framing

.

.

Subsystem SE

Table 456 for SVO 14

Azimuth 256 Temp

ARS 0 Timeout

.

.

.

A compiler used the Config File to 

generate data structures for storing 

parameters within the flight code

The ground system parsed the Config File 

upon startup and dynamically generated 

command and telemetry displays

Commands and Status

CVPP 

Compiler

Flight and Ground software 

used the eICD directly and 

became ñtightly coupledò
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The New Electronic ICD

§Uses XML with the XTCE Schema to define command and 
telemetry parameters

§Uses XML Data Binding tools to allow software to use the 
parameters in a Data-Driven fashion

§Operates through a web based interface to provide convenient 
management of content
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XML and XTCE

§Extensible Markup Language (XML) is a markup language that 
defines a set of rules for encoding documents in a format which 
is both human-readable and machine-readable

ÅXML 1.0 was first published in 1998 

ÅA textual data format that was designed for simplicity, generality and 
usability across the internet

­Open standard for defining electronic documents (e.g. MS Office)

­ Plethora of COTS tools for processing XML data

§XML Telemetric and Command Exchange (XTCE) is both a 
CCSDS and OMG standard schema

ÅXTCE 1.0 was first published in 2005; XTCE 1.2 is coming soon

ÅDictionary exchange standard oriented towards space mission 
operations which describes properties including:

­Commands, arguments, and other aspects of commanding

­ Telemetry, mnemonics, limits and calibrators

­ Packaging: such as packets or major/minor frames

­ And so forth
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XTCE Hierarchy Example

§Provides containers for organizing 

parameters into packets or frames

§Provides metadata for defining 

command and telemetry 

parameters
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XML Data Binding

§Process of generating software data objects in computer 
memory from XML data

§XML data binding tools (http://xmldatabinding.org/)

ÅProvide parsing, serialization/deserialization, and validation 
functions

ÅSupport many common programming languages

­C++ ïCode Synthesis XSD

­Java ïJava Architecture for XML Binding (JAXB)

ÅSupport a variety of workstation and embedded operating 
systems

­Unix, Windows, VxWorks, é


