AMERICAN NATIONAL STANDARD






C12.19-1997



Contribution #: [TF0007-043-1.1]


CONTRIBUTION
Project:
TableFest II

ANSI C12.19-1997,IEEE 1377-1997, MC-Requirements




Title:
XML/XSL/XSD representation of C12.19 using XML Spy




Author(s):
Marty Burns




Contact:
Name:
Dr. Martin J. Burns


Organization:
Hypertek, Inc.


Address:
14624 Country Creek Lane
North Potomac, MD 20878 USA


Phone Number:
301-315-9101


Fax Number:
301-217-9053


E-Mail Address:
Burnsmarty@aol.com




Related Document(s):
1. TF9901-018-3 Objectives

2. TF9901-017-1 Meter Identification Language

3. TF9906-29-2 Meter Definition Language (MDL) Example




Supersedes





Submission Date:
September 11, 2000




Distribution:
· Industry Canada Task Force members

· ANSI C12 SC17 members

· IEEE SCC31 members




Abstract:
This contribution describes progress on the application of XML technology to represent table design and content




Objectives addressed and/or introduced:
9.1. Provide means for promoting interoperability of meters including both standard and manufacturer-defined tables and procedures

9.1.2 Use the Table Definition Language (TDL) to describe the Standard as a whole (Including properties)

9.1.3 Define the End-device Definition Language (EDL) to describe an end device in particular.




Summary of modifications to the Standard Document:
1. None – this contribution is informative only

Overview

This contribution describes progress to date in applying XML technology to the problems of creating EDL and TDL for use in describing table data.

While not yet a complete solution, this document describes progress to encourage members of the committee to begin using the concepts and tools to promote acceptance and work forwarding this approach.

XML is rapidly becoming the standard of choice for documenting data structures. In fact Microsoft is introducing a whole new generation of operating system and tools based on the use of XML to transport data and remote services interoperably. This technology is branded “.Net”
.

“Microsoft .NET will help drive a transformation in the Internet that will see HTML-based presentation augmented by programmable XML-based information. XML is a widely supported industry standard defined by the World Wide Web Consortium, the same organization that created the standards for the Web browser. It was developed with extensive input from Microsoft Corp. but is not a proprietary Microsoft technology. XML provides a means of separating actual data from the presentational view of that data. It is a key to the Next Generation Internet, offering a way to unlock information so that it can be organized, programmed and edited; a way to distribute data in more useful ways to a variety of digital devices; and allowing Web sites to collaborate and provide a constellation of Web Services that will be able to interact with each another.”

Major communications standards of many kinds are committing to representing their data models in XML technology. The C12.19 committee’s goal in its objectives for the current revision cycle is to provide for two capabilities to express meter configuration and data – EDL and TLD:

EDL
End-device Definition Language would be used to describe instances of meters and meter data by allowing the specification of an arbitrary degree of named information from industry standard data tables, ANSI C12.19. 

TDL
Table Definition Language would be used to describe the standard itself, as well as, any manufacturer designed extensions.

There are several advantages to using XML technology for these purposes:

1) Use of XML would enable the metering community to benefit from the emerging wide array of tools from software and communications vendors that facilitate the exchange, editing, and archiving of data structures based on that format. 

2) If meter table data were described in XML, there would be a seamless connection between the actual format of data obtained from a meter via C12.18/C12.21/C12.22, and, how it could be stored on energy service company databases and exchanged within the enterprise.

3) Since XML and its related technologies are oriented towards formatted presentation of data, C12.19 could maintain its standard data structures as XML “source code” and compile that source code into the actual standards document. This technique would minimize the cost of maintaining the internal consistency of the document and would facilitate the maintenance of the standard.

4) Last, but not least, use of XML enables the C12.19 standard to use a widely used standard description language rather than invent a meter specific one.

The principal components of XML technology are XML, DTD
, XMLSchema
, and, XSL(T)
. These are described next.

XML
Markup language to describe data structures. Through the use of a simple method of text based description, XML can be used to describe any arbitrary data structure.

DTD
Data Type Definition, DTD, is a document that describes the rules by which to construct XML documents when this is desirable. For example, the fact that C12.19 data is organized into decades of tables would be described in a DTD so that a designer of manufacturer extensions couldn’t place a decade in a table. Without the DTD, XML would permit this – however, the result would not be useful since communications protocols such as C12.18 assume the reverse.

XMLSchema
A schema is the structure of data. XML has been extended to describe schemas, which are a more refined version of a DTD. Schemas allow for extensive description of the details and rules for construction of XML documents (ie meter definitions).

XSL(T)
eXtended Style Language Transform, XSL(T), is in essence a set of rules for presenting the contents of an XML document on a screen or a printed page. It is the XSL that would ultimately be used to produce the published paper document automatically from the XML data description.

It is possible to describe the ANSI C12.19 standard in terms of the TDL using XML Schema. Using a suitable “style sheet” the actual standard in almost its precise current form can be “compiled” from the Schema source. This activity would prove that the standard is internally consistent, as well as, provide a means for maintaining the standard in the future with reduced chance of error.

1. XML Spy™

XML Spy
 is a program that facilitates the editing, syntax checking, and display of XML technology based files can be used as a tool for performing this development. In addition to XML Spy, Microsoft Internet Explorer™ is used as an accessory to render images constructed using the XSLT style sheets on XML documents. To enable use of Microsofts tool for this purpose, an extension is necessary to add XSL(T) capability. Microsoft calls this extension MSXML
.

Using this technology an exerpt of the C12.19 standard is shown below in the syntax of XML Schema. This represents the TDL. Note that in the examples below, only a trivial data element is described and values presented – that of the data order of message bytes transferred from table access.


<xsd:complexType name="T0Type" base="syntaxType">


<xsd:element name="FORMAT_CONTROL_1" type="FORMAT_CONTROL_1_BFLD"/>


<xsd:element name="FORMAT_CONTROL_2" type="FORMAT_CONTROL_2_BFLD"/>


<xsd:element name="FORMAT_CONTROL_3" type="FORMAT_CONTROL_3_BFLD"/>

</xsd:complexType>


<xsd:complexType name="FORMAT_CONTROL_1_BFLD">


<xsd:element name="DATA_ORDER" type="DATA_ORDER" minOccurs="1" maxOccurs="1"/>

</xsd:complexType>

<xsd:simpleType name="DATA_ORDER" base="xsd:decimal">


<xsd:annotation>



<xsd:documentation>Defines the order of multi-octet numeric data transfer</xsd:documentation>


</xsd:annotation>


<xsd:enumeration value="0">



<xsd:annotation>




<xsd:documentation>Little Endian</xsd:documentation>



</xsd:annotation>


</xsd:enumeration>


<xsd:enumeration value="1">



<xsd:annotation>




<xsd:documentation>Big Endian</xsd:documentation>



</xsd:annotation>


</xsd:enumeration>

</xsd:simpleType>
An excerpt of the C12.19 standard is shown below in the syntax of XML based on the schema above. This represents the EDL.


<GEN_CONFIG_TBL>


<FORMAT_CONTROL_1>



<DATA_ORDER>1</DATA_ORDER>


</FORMAT_CONTROL_1>


<FORMAT_CONTROL_2/>


<FORMAT_CONTROL_3/>

</GEN_CONFIG_TBL>

Evident from the above examples, is the general ability of these tools to describe both the structure of tables (TDL) and their contents (EDL). 

Elements of the Schema language applied to C12.19

The XMLSchema language allows for descriptions of complex and arbitrary data structures. It would be the goal of an exercise to represent the building blocks of tables using this language. Once these basic types are done, actual table structures can be assembled with them. 

What follows in this section is very preliminary, and put forward for discussion. A refinement of these concepts will be necessary prior to applying them to the tables documents.

XMLSchema builds type descriptions containing complexTypes, simpleTypes, elements, and attributes:

ComplexType 
A type composed of one or more elements – i.e. a structure

SimpleType
A type composed of a single element – i.e. an integer, a string, a boolean,…

Element
A simple component of a data structure – can be either Simple or Complex

Attribute
An item of information about an element such as its value, name, or description.

1.1. The following are preliminary data structures to use in table building.

1.2. groupType 

This type encapsulates a group of tables into a decade. It essentially says that a group contains one or more tableTypes.


<xsd:complexType name="groupType">


<xsd:element name="table" type="tableType"/>


<xsd:attribute name="description" type="xsd:string"/>


<xsd:attribute name="number" type="xsd:decimal"/>


<xsd:attribute name="title" type="xsd:string"/>
1.3. 
</xsd:complexType>
1.4. tableType 

This type encapsulates a table.


<xsd:complexType name="tableType">


<xsd:element name="syntax" type="syntaxType"/>


<xsd:attribute name="description" type="xsd:string"/>


<xsd:attribute name="number" type="xsd:decimal"/>


<xsd:attribute name="title" type="xsd:string"/>


<xsd:attribute name="class" type="xsd:string"/>
1.5. 
</xsd:complexType>
1.6. ifType 

This type encapsulates the common “IF” construct used throughout C12.19. Although XMLSchema directly supports conditional elements, this construct is necessary so that the “condition” can be included as well. 

The ”abstract="true"” in this definition (and the two that follow) means that this type is not useful in and of itself. Another type must be “derived” from it to make a useful data structure. In case of C12.19, such an IF construct would include all the elements contained between the IF and the END.


<xsd:complexType name="ifType" abstract="true">


<xsd:attribute name="condition" use="required"/>
1.7. 
</xsd:complexType>
1.8. caseType 

This type encapsulates the common “CASE” construct used throughout C12.19. Although XMLSchema directly supports conditional elements, this construct is necessary so that the “condition” can be included as well.


<xsd:complexType name="caseType" abstract="true">


<xsd:attribute name="condition" use="required"/>
1.9. 
</xsd:complexType>
1.10. arrayType 

This type encapsulates the common “[]” construct used throughout C12.19. Although XMLSchema directly supports array elements, this construct is necessary so that the array dimension can be included as well.


<xsd:complexType name="arrayType" abstract="true">


<xsd:attribute name="count" use="required"/>

</xsd:complexType>
� � HYPERLINK http://www.microsoft.com/net/whitepaper.asp ��http://www.microsoft.com/net/whitepaper.asp� 


� � HYPERLINK http://www.w3.org/TR/xmlspec-19990429.dtd ��http://www.w3.org/TR/xmlspec-19990429.dtd� 


� �HYPERLINK "http://www.w3.org/TR/xmlschema-0"��http://www.w3.org/TR/xmlschema-0�, � HYPERLINK http://www.w3.org/TR/xmlschema-1 ��http://www.w3.org/TR/xmlschema-1�, �HYPERLINK "http://www.w3.org/TR/xmlschema-2"��http://www.w3.org/TR/xmlschema-2�


� � HYPERLINK http://www.w3.org/TR/xslt ��http://www.w3.org/TR/xslt� 


� XML Spy is available as a free 30 day demo from � HYPERLINK http://www.xmlspy.com ��http://www.xmlspy.com�  


� � HYPERLINK http://msdn.microsoft.com/xml/general/msxmlprev.asp ��http://msdn.microsoft.com/xml/general/msxmlprev.asp� Download the preview release of MSXML from this site.  Note: after installing this file, you must go into your windows/system directory and execute the program xmlinst.exe to activate the features (don’t ask us why). 





Disclaimer: 

This contribution has been prepared to assist TableFest II. This document is offered as a basis for discussion in accordance with the submission rules of TableFest II (ANSI C12.19-1997, IEEE 1377-1997, MC-Requirements and TF9804-001).


