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Introduction 
XML is being used increasingly widely in the commercial and scientific arenas. This paper will 
provide an overview of the potential usage of XML in the context of an overall Space Information 
Architecture.  By the term Information we mean here that we include the semantics associated with 
any data transfer as well the format (syntax) of that data. More specifically we are interested in 
facilitating automated processing of data in a potentially dynamic environment, that is one in which 
the understanding of the data is not hard-coded in software.  

Commercial off the shelf  (COTS) tools are available in addition to a plethora of free software. 
Analysis of the end-to-end flow of information in the Space Domain shows a number of individual 
areas in which XML could be fruitful. XML-related standards from W3C, OMG, CCSDS, ISO and 
others are supplemented by new technologies such as Web Services and Open Grid Services 
Architecture that should facilitate their deployment. Interoperability should thereby be made 
significantly easier. The work of CCSDS Panel 2 is of special interest in that it is focussed on 
Information Interchange in the Space Domain. 

There special concerns in areas such as security and performance when these approaches are applied 
to mission operations systems. The closer one moves to user access to information the less these 
concerns tend to apply, but there are no hard and fast rules. 

Why XML 
XML has become ubiquitous in just a few years and there is much effort going into new developments 
in many areas. It provides a vendor neutral way of sending messages between applications, which is 
to a large extent self-documenting.  In the scientific arena in particular, the use of XML removes the 
need for many of the detailed discussions defining formats involving spaces and commas, instead 
allowing developers to focus on the semantic content rather than the minutiae of the format. Another 
reason for its rapid take-up is the availability of large amounts of COTS and Open Source software for 
dealing with XML. 

What is special about Space Information? 
Information derived from activities and observations in Space tend to be difficult and expensive to 
obtain and operations tend to be controlled remotely. This means that a good deal of telemetry, 
telecommand and digital transmission are required to get the data safely on the ground. Multi-
investigator and multi-national, publicly funded, missions are common. Observational data is in many 
cases made publicly available after a short time. Operational data is usually well curated, at least in 
the short term because of the need to trace faults in hardware, software or procedures. 

A great deal of information is therefore available for capture and there is good reason to store it 
systematically. However the data is derived from a multitude of interrelated sources and this can 
cause difficulties, especially after mission operations has ceased and mission specific software is no 
longer supported. 
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A CCSDS Information Model 
A CCSDS Information model, as described in the Open Archival Information Systems (OAIS) 
Reference Model (reference [1]), starts with a quite general Information Object, which has content 
consisting of a Data Object and associated Representation Information. The latter provides structural 
as well as semantic information, and itself may require its own Representation Information in order to 
be interpreted. 
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Next one can package this Object in some way and add information about that packaging, to produce 
an Information Package. 
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Finally one can add Preservation Information to produce an Archival Information Package, which is 
then ready for long-term preservation. 
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These three stages are the fundamental currency of information interchange and storage. 
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XML Standards and Work in Progress 
The W3C is prolific source of XML-based standards and drafts. In addition the Object Management 
Group (OMG) is also a strong proponent of XML use. Web Services and the Open Grid Services 
Architecture (OGSA, reference [2]) make extensive use of SOAP, WSDL and other XML based 
standards. Developments in the OMG and the GRID are likely to have a significant effect on the way 
Space Information is handled. 

CCSDS has increasingly been developing higher-level standards involving XML. For example the 
Data Entity Dictionary Specification Language (DEDSL, reference [3]) has a concrete syntax using 
DTD’s (reference [4]) and a concrete syntax using XML Schema has been drafted. 

Of particular interest is work on the use of XML for packaging scientific data, and producing Archive 
Information Packages using XML.  

Work is also underway in the important area of a CCSDS Registry/Repository to provide preservation 
and access services to XML packaging related metadata such as XML Schema, related style sheets, 
data dictionaries, registered syntactical descriptions both in XML-based Data Description Languages 
(DDLs) such as HDX (reference [5]) and ESML (reference [6]), and non-XML DDLs such as EAST 
(reference [7]). 

Potential areas of CCSDS use of XML 
One can look further at the Space Domain and a schematic breakdown by function. This shows the 
obvious components such as Spacecraft, Mission operations and various communications links. It also 
shows the relationship to some external Registry/Repository and the Science community, as well as 
the hinting at the role that unique identifiers can play in the use of Space Information. 
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Currently the basic data transmitted in the Space Links tend to be binary, because of the limited 
bandwidth available. 

However the Representation information of that data stream could well be XML encoded, as would be 
the case for Data Dictionaries created using DEDSL or descriptions of telemetry using SML 
(reference [8]) or similar schemes. 

An initial examination of the functional areas suggests the following as areas of applicability of XML, 
in particular service requests and various types of system configuration. 
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Security and access control are important issues which are being addressed at many levels within 
CCSDS as well as within the XML world and the GRID. These will not be expanded upon here 
except to note that at one end of the spectrum of concerns there is the world of publicly funded 
scientific endeavour which has much of its data freely available, while at the other end in mission 
operations extremely tight security is usually required. 

Conclusions 
Both XML and the Space Information architecture are under active development. The work in 
CCSDS complements other XML developments. 

It is easy to see many areas where XML and its associated tools will prove extremely beneficial to the 
process of dealing with Space Information. It is also the case that the concepts developed in CCSDS 
may prove useful in other arenas, especially those related to information preservation. 
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