What is XSLT?

Introduction 

 XSLT (Extensible Stylesheet Language Transformations) is a language used for transforming XML (Extensible Markup Language) documents into other XML documents.   Since we now have the flexibility of creating our own XML vocabularies, there is also a growing need to transform this information from one vocabulary to another.  The major advantage of using XSLT is that it is an open standard that promotes this interoperability.   Version 1.0 of XSLT is defined in the 1999 World Wide Web Consortium (W3C) specification.  Version 2.0 is now a working draft with the W3C.

XSLT is a component of the XSL (Extensible Stylesheet Language) and is designed for the kinds of transformations that are needed when it is used as part of XSL, but XSLT may be used independently of XSL for other types of XML document transformations.   The XSL stylesheet specifies the presentation of XML information and may also designate the transformation of the input document (source tree) into another structure.   Specifically, the XSL stylesheet is used to describe the rules for transformation.  The resulting transformed document could be in several different formats, such as another XML document, HTML, or text.  The method for implementing this transformation is to use an XSLT processer, which uses the original XML document and an XSL stylesheet as its input.  The XSLT processer traverses through the contents of the source XML document to identify patterns that are described within the XSL stylesheet.  The processor will then perform the transformation that is associated with the matched pattern.  Each pattern is associated with a template within the stylesheet, which is a block of XSLT code that reformats the matched tags and content in the source document with tags and content specified in the stylesheet.  Templates can be reused in different locations during the parsing of the XML document, wherever a pattern match occurs.

XSLT Tools

There are many freeware XSLT processors that are available for converting XML documents.  Some of the popular ones are Xalan-Java,  XSL:P,  and XT.    All three of these tools are Java-based, freeware tools.   Although these three tools are similar in functionality, Xalan-Java has been noted as one of the more robust tools and is an open-source processor.   There are also tools available to assist with the creation and editing of stylesheets, such as XML Spy, eXcelon-Stylus Studio, and Komodo.  

· XML Spy is designed for the editing of XML, DTDs (Document Type Definitions), schemas, and XSLT

· eXcelon-Stylus Studio is a development environment that supports the authoring, validating and debugging of XSLT applications
· Komodo is a multi-language IDE, which offers XSLT editing and debugging capabilities 
These editing tools are not freeware and range in price from $30 to $399 for a single user license.  Although there are many editing tools available, a simple text editor may also be used for creating and editing XSL stylesheets.  

Implementation of XSLT in Code 588

We have utilized XSLT technology within several Code 588 projects.  Specifically, the VOLT (Visual Observation Layout Tool) and the REACH (Real Time Analysis of Consolidated Health) Projects have used XSLT.

The VOLT software was developed to automate the process of coordinating cross-observatory target observations.  XML has been utilized within this application to store data that is specific to each observatory (HST, Chandra), such as the parameters and ephemeris file locations that are used to determine windows of opportunity for scheduling observations.  The VOLT Project’s use of XSLT was implemented within the Web version of this tool.  The method for this implementation includes the transformation of XML data that is dynamically created for the display of observation details and constraints.   An XSL stylesheet was developed to define the presentation of this data and an XSLT processor was used (in this case Xalan) to transform the XML data into the HTML presentation format that is displayed in the Web browser.  This implementation enabled us to separate the data content from the presentation, which will provide us with the flexibility of displaying this data in various different formats in the future.

The REACH software was developed to enable mission staff to quickly identify and diagnose risks to the health and safety of multi-spacecraft missions.

The REACH project has utilized XSLT technology for an integration effort with the Interface Control Systems’ SML (Spacecraft Markup Language).  However, the method for this implementation was different than VOLT’s implementation in that XSLT was used to convert SML (an XML vocabulary defined for spacecraft data) to the REACH XML format.  The SML was developed to support the ground system for the TechSat21 mission that will be operated jointly by the Jet Propulsion Laboratory and the Air Force.   SML is used for transferring messages on a generic software bus, which allows telemetry data to be distributed and displayed.  The goal for the integration of REACH with SML is to develop an open architecture for passing messages between ground system components that will allow for seamless integration between REACH and other ground systems in the future.  Therefore, this integration will promote REACH as a more extensible tool with the support of this open architecture.

Summary

In conclusion, XSLT provides a solution for converting one XML standard to another.   As a result of the widespread use of XML for the development of discipline-specific languages, it is now crucial that we also have the flexibility to control these vocabularies and have the ability to transform them from one vocabulary to another.  
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