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Introduction

The C12.19 committee has been working on the application of XML technology to the representation of table syntax and table data for some time. There are currently two approaches being recommended for the specific implementation and components of this technology. This contribution is a continuation of the approach that uses a round trip process to go between the printed version of the standard and XMLSchema technology.

XMLSchema is a type definition language based on XML to allow “rules” to be applied to XML instance documents on the composition and values of elements. In this regard it is similar to the ANSIC12.19 tables in that it describes the composition and values of elements of electric meters.

XML, on the other hand, is simply a data carrying mechanism that makes complex character based information machine parsable.

In the C12.19 document, sections 5&6 describes the basic syntax used for defining table data. It introduces the concepts of tables, packed records, bit fields, etc… Section 9 of the standard describes specific table definitions. These table definitions use the descriptions in sections 5&6 as “base” classes for the construction of meaningful metering information to be modeled.

The messaging in PSEM (standards C12.18, 21, 22) provide for a compact method of exchanging meter data that is described in the standard.

Round trip engineering

The concept of round trip engineering in this context means that a set of rules are defined for translating the current C12.19 standard algorithmically into an XMLSchema that can be used to validate metering data in XML. In addition, tools were developed that can algorithmically convert the XMLSchema representation of the standard back into the printed version. With this round trip tool set, it can be verified that the precise and complete C12.19 standard has been accurately captured into the XMLSchema form by turning it back into the printed current form of the document – hence round-trip.

Once devised, this method provides the ability to go back and forth between the two forms of the standard at will. Therefore, new tables and manufacturer tables can be developed in either form and interconverted.

The present method

In devising a means to represent the type description of metering tables in XML, it seems natural to use XMLs type description language, XMLSchema
 for this purpose. For exchange of the contents of metering tables, XML seems the appropriate candidate.

The present approach begins with a well described set of XMLSchema that represents the types and classes described in sections 5&6 of the working document. A second Schema that inherits from types described in the first defines all the table information that is described in section 9. For the purposes of this version of the contribution, only a subset of the tables is represented.
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Figure 1 XML Technology Map for Present Method
The other method

The alternate, although related method, uses an XMLSchema to define the contents of sections 5&6 also. It then utilizes that to guide the description of the table contents using XML. A secondary process is used to convert this XML file into XMLSchema where it can be used to validate table data using standard descriptions.

Advantages of other method

· All table conversions have already been performed by hand

· Some valuable enhancements not yet available in the standard are built in

Disadvantages of other method

· An opaque process is used to convert the XML table definitions into a useable Schema.

· No round trip process

Advantages of the present method

· Round trip engineering is accomplished proving lossless conversion of the C12.19 standard into XML and back. Common tools such as Yacc, Perl, and XSLT are used exclusively in round trip process.

· XMLSchema is directly produced. This ensures that all relevant constraints placed in the description of tables is preserved and translated so that it can be used to validate XML files containing meter data.

· Use of XMLSchema provides the ability to extend the validation of data using embedded Schematron technology. Schematron is a proposed ISO standard that allows elements of XML documents to be validated based on assertions made about the elements contents as well as other element contents in the documents.

· XMLSchema has an explicit representation for many of the C12.19 constructs – such as sequence, choice, enumerations, descriptions, annotations, application info, and value constraints.

· The method has the potential to accurately represent all constructs in the original C12.19 standard, and, those extensions negotiated by the committee during the present review process.

· Annotations and “machine” instructions (Schematron) can be incorporated into TDL to assist tools in presenting/transferring data.

Disadvantages of the present method

· XMLSchema is very verbose which makes it difficult to read in a simple text viewer. (This is also the case for rich text format and other marked up text).

· Representations are not yet complete.

· XMLSchema validity checking can only be done for element type and not for complex type composition. Schematron would be necessary to check manufacturer defined tables written in XMLSchema.

� � HYPERLINK "http://www.w3.org/XML/Schema#dev" ��http://www.w3.org/XML/Schema#dev� 
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