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As part of the WG2 discussion on XML at the SC32 meeting Seoul on Friday 2 May 2002 Australia was asked to make available a paper, produced by the Australian Bureau of Statistics (ABS), titled:

A COMMON MECHANISM FOR THE EXCHANGE OF CLASSIFICATIONS FOR DEVELOPMENT PURPOSES:THE USE OF XML

The paper draws attention to the use of XML (eXtensible Markup Language) as a common mechanism for the exchange of classifications into different IT platforms and products. It describes a prototype/toy classification markup language for classifications and gives and example of its use. It is provided as a background document to assist WG2 with its XML activity. The paper was produced in October 1999 based on work of July/August 1999. The paper is attached.
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Synopsis:

<The joint development of classifications by UN members requires the ability to exchange draft classifications between the participants.  While this would be simplified if all participants used precisely the same IT platforms and products and the same versions of products, this is not always possible. This paper draws attention to the use of XML (eXtensible Markup Language) as a possible common mechanism for the exchange of classifications into different IT platforms and products. This paper describes early ABS experience in using XML as the mechanism to translate Classifications held in Microsoft Access databases into Notes databases.  The technique used would be useful for other translations as well and are in line with strong industry directions to use XML for this purpose.>

1. Introduction/The problem
The general problem for data interchange whether it be for distribution, collection or collaboration is the plethora of data providers and data consumers. In some circumstances it is possible to impose a particular choice of software on data users e.g. within an organisation it may be compulsory to use Lotus Notes. However, in general it is not possible or desirable to achieve this type of standardisation between organisations. This leads to the possibility that organisations have to convert to and from a wide range of data formats when exchanging documents as indicated in the following diagram (a "many to many" problem).
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Figure 1.

The use of a standard format, to which the transferred data is converted and from which the target format is generated, will simplify the problem.  Instead of potentially creating all conversions from original to target format each original format need only be converted into the standard format and each target format need only convert from the standard format.  In this case organisations only have to convert to / from a single format (a "many to one" and "one to many" problem) as illustrated in the figure 2.
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Figure 2.

Statistical Agencies, including UNSD, regularly transfer versions of Classifications amongst themselves and their clients. The Classifications are transferred in a variety of forms accompanied by a description of their internal data structure. Each Agency then either converts the Classification into a form suitable for use in their standard applications or uses software which is not standard in their environment and which they may not be familiar with or which may be difficult for them to acquire.

A particular instance of this problem led to the work that is the basis of this paper. The UNSD issues the Central Product Classification (CPC) as a Microsoft Access database. A problem for the ABS is that the ABS standard software environment does not support this product and would prefer to edit/examine classifications in a Lotus Notes environment. Presently the classification editors must obtain a suitable version of Microsoft Access and manually copy the CPC into the Notes environment.

XML on the other hand allows anyone to create their own tags i.e. create their own markup languages (the eXtensible part  of the name). These markup languages are primarily used to describe the context of information in a document e.g. a chapter in a book, the author of an article. 

Thus XML itself is not a markup language: it is a metalanguage to design markup languages.

XML and HTML are based on an earlier standard powerful markup language - Standard General Markup Language (SGML) which is an International Standards Organisation (ISO) standard.  However this language has not been as widely adopted by industry as HTML largely because of a preference for a simpler facility like HTML.

Though originally intended to improve searching for documents on the World Wide Web, the recent explosion in interest in XML has resulted from its application to data. 

Some key points about XML :


- XML is a simplified form of SGML,

- XML defines the syntax of the tags used in the markup,

- XML Vocabularies define the structure of the tags used in a particular XML application,

- XML documents contain tagged data and are readable by people and programs,

3. An XML example

<Book>


<Title>XML in Action</Title>


<Publisher>Microsoft Press</Publisher>


<Author>Pardi W.J.</Author>


<Year>1999</Year>

</Book>

i) The '<','>' and '/' characters define the syntax of the tag names.

ii) "<Book>" and "</Book>" define a tag with a name of "Book".

iii) "1999" is the value of the tag called "Year".

iv) Tags cannot overlap i.e. <Year>1999<Month></Year>October</Month> is invalid.

v) The set of tags "Book","Title","Publisher" and "Year"(and their structure) is called an XML Vocabulary and might be used to describe a Book Catalogue Markup Language.

4. Industry and Standards support

XML enjoys very wide industry support. All major IT vendors including IBM, SUN, Microsoft and Oracle have major initiatives under way to support XML.  Microsoft, in particular, has been a strong adopter of XML. 

The XML family of standards is under development by the World Wide Web Consortia (abbreviated as W3C). The W3C is an independent standards body responsible for WWW standards. Additional standards support is provided by the International Standards Organisation (ISO) and the Object Management Group (OMG).

W3C recommend that groups with a common interest (e.g. mathematicians, eCommerce etc) create XML vocabularies in their knowledge domain (e.g. MathML, BizTalk etc). Classifications experts could be seen as one such common interest group.

The ISO has a series of standards, the ISO/IEC 11179 family of standards, for the specification and standardisation of data elements.  New work on these standards includes the use of XML to exchange data elements and metadata constructed using ISO 11179. These standards also provide support for data registries and for metadata registries.  The registration of a data element assigns an unambiguous identifier to it in a way that makes the assignment available to interested parties. A data registry contains the metadata needed "to clearly descibe inventory, analyse and classify data"1 . Data Registries support data sharing across systems and organisations and between communities of interest. XML is being investigated as the mechanism for describing and exchanging data held in ISO 11179 metadata registries.  

5. Use of XML to support the Exchange of Classifications
XML provides the means of defining a Classification Markup Language (CML). Documents conforming to CML can be created easily from a variety of sources, transported as an ASCII document (signed, encrypted and compressed if desired) and then easily read into a variety of target applications. Each Agency would only have to support 1 import and 1 export mechanism regardless of the Agency/Client supplying/requesting the Classification. In principle, this would apply beyond the interchange of the CPC to interchange activities for classifications maintained by other international agencies - ISCO, ISCED, ICD, etc.  
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Classification Vocabulary

The first step to creating a "Classification ML" is the creation of a Vocabulary (Schema or Document Type Definition). This process creates a model (a metadata description) of classifications in a similar way to creating a database schema when designing a database. 

Classifications are basically a tree structure and consist  of 4 parts -

1) A Descriptive section containing a Name, Description, Version,  etc. It may also indicate whether higher levels are printed before or after lower levels.

2) A Levels section that defines the number and name of levels in the tree.

3) An Elements section that defines the tree structure in which each "code" is a node in the tree. Each Element has a Code, Description and an Order (for sorting). Elements may be "Virtual" to create a hierarchy where one does not exist explicitly e.g. ANZSIC. Elements may have a Correspondence Reference subsection that contains the Correspondence Code and a Correspondence Identifier.

4) A Correspondences section that contains a Correspondence Identifier and a reference to the type and location of the Correspondence.

From the above the next step is to define a Classification Markup Language (CML). This can be done in a number of formats (Appendix 1 contains an implementation of the CML in XML Schema notation).

Using the CML documents can be produced for each classification e.g. ANZSIC, AGE etc. (Appendix 2 contains an AGE CML document).

A "Classification Markup Language (CML)" and its usage

Agencies that use CML must be able to easily convert such documents from ASCII text into whatever product they use internally and then regenerate the CML document. The same process should be used during the Classification development cycle and to distribute the standardised Classifications.

CML allows Classifications to be read and created using tools based on the XML standard and readily available rather than custom tools based on proprietary information.

One part of the XML standard defines an Application Programming Interface (API). This API is called the Document Object Model (DOM). The DOM handles the reading and writing of XML Documents and creates a tree structure for navigation (making it map very well to the hierarchical structure of classifications). 

The API has been implemented by a wide range of companies for all major computing platforms in a wide variety of ways e.g. Java applications, Microsoft COM objects, within Internet Explorer etc.

6. ABS use of XML for interchange of UN Central Products Classification development.

To demonstrate this concept the ABS has created a prototype Classification ML which has been used with LotusScript in Lotus Notes and VBA (Visual Basic for Applications) in Microsoft Access to exchange the CPC classification between an ABS developed Notes application for editing classifications and an Access database sourced from the UN. (See Appendix 1 for an annotated version of CML. See Appendix 2 for an example of a CML document - in this case an AGE classification.)

Prior to the use of the prototype the CML the situation was as follows. The UN provided a Microsoft Access database version of the CPC. As this is not part of the ABS' standard software environment, special arrangements had to be made for access to the software. The classification was then copied into a Lotus Notes database using a custom-written software program. (This process was repeated for every classification.)

Using the prototype, a CML version of the CPC is read by a LotusScript program using the DOM. The LotusScript program is only concerned with mapping the CML tags to Lotus Notes fields and not with the format of the CML document.

The prototype also demonstrates the reverse process and the feasibility of converting Microsoft Access based classifications to and from CML documents.

If the recommendation to use XML is adopted by Statistical Agencies each Agency would only have to write one program to convert from CML to the classification editor of their choice.  The use of XML should be transparent to the users.

7. Conclusion and Recommendation

The major problem being examined in this paper is the issue of data interchange between tools. There are major new industry and standards developments involving the use of XML.  To provide support for interchange of classifications into tools of choice and to open up classifications to a wide range of current and future tools we recommend that UNSD and Statistical agencies consider taking the following actions: 

UNSD to develop a standard Classification Markup Language (CML) using XML for the exchange of Classifications;

With each classification development an XML description be created ie a CML document;

Use XML as the mechanism for the exchange of UNSD Classifications - even of Microsoft Access databases; 

UNSD to develop a capability to use XML for other data exchange;

agencies to develop a capability to convert the XML to their product set (especially agencies with different tools to the UNSD);

Track the ISO 11179 metadata registries developments; and

Track XML support offered by industry to assist in the above processes

This technology is quite new and is maturing very fast. This presents both promises and challenges as its capabilities and industry support are both still developing and are likely to continue so over the next several years.  Regardless, the ABS is likely to continue to develop its XML capability in a variety of applications. 
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Appendix 1: Draft CML Vocabulary

The Classification Markup Language Vocabulary defines


a) the tag names allowed e.g. Name, Description, Code, Label etc

and


b) the overall structure of the document



Descriptive section



Correspondence section



Levels section



Elements section

A draft Vocabulary follows -

<?xml version ="1.0"?>

<Schema xmlns="urn:schemas-microsoft-com:xml-data" xmlns:dt="urn:schemas-microsoft-com:datatypes">

<! The following is the definition of all the tag names used in CML />


<ElementType name = "Headers" content = "textOnly"/>


<ElementType name = "Location" content = "textOnly"/>


<ElementType name = "Type" content = "textOnly"/>


<ElementType name = "Depth" content = "textOnly"/>


<ElementType name = "CCode" content = "textOnly"/>


<ElementType name = "CFactor" content = "textOnly"/>


<ElementType name = "Name" content = "textOnly"/>


<ElementType name = "Description" content = "textOnly"/>


<ElementType name = "Code" content = "textOnly"/>


<ElementType name = "Label" content = "textOnly"/>


<ElementType name = "Order" content = "textOnly"/>


<ElementType name = "Version" content = "textOnly"/>


<AttributeType name = "Virtual" required='yes'/>


<AttributeType name = "id"  required='yes'/>


<AttributeType name = "ref"  required='yes'/>


<! The following is the definition of all the top level structure of CML />


<! A Classification has a Name, a Description, zero or one Concordances sections, one Levels section/>


<! and one Elements section/>


<ElementType name = "Classification" content = "eltOnly" order = "many">



<element type = "Name"/>



<element type = "Description"/>



<element type = "Correspondences" minOccurs = "0" maxOccurs = "1"/>



<element type = "Levels" minOccurs = "1" maxOccurs = "1"/>



<element type = "Elements" minOccurs = "1" maxOccurs = "1"/>


</ElementType>


<! The following is the definition of the Correspondences section />


<! A Correspondences section has one or more Correspondence sections />


<! A Correspondence section contains an id, a Location and a type />


<ElementType name = "Correspondences" content = "eltOnly" order = "many">



<element type = "Correspondence" minOccurs = "1" maxOccurs = "*"/>


</ElementType>


<ElementType name = "Correspondence" content = "eltOnly" order = "many">



<attribute type = "id"/>



<element type = "Location"/>



<element type = "Type"/>


</ElementType>


<! The following is the definition of the Levels section />


<! A Levels section has one or more Level sections />


<! A Level section contains an id and a Description />


<ElementType name = "Levels" content = "eltOnly" order = "many">



<element type = "Level" minOccurs = "1" maxOccurs = "*"/>


</ElementType>


<ElementType name = "Level" content = "eltOnly" order = "many">



<attribute type = "id"/>



<element type = "Description"/>


</ElementType>


<! The following is the definition of the Elements section />


<! An Elements  section has one or more Element sections />


<! An Element section contains a Code, a Label and an Order />


<! It contains zero or more Elements (this is how the heirarchy is built) />


<! It contains a ref to the Level (to obtain the Level description e.g. Group) />


<! It contains zero or one CorrespondenceRefs sections />


<ElementType name = "Elements" content = "eltOnly" order = "many">



<element type = "Element" minOccurs = "1" maxOccurs = "*"/>


</ElementType>


<ElementType name = "Element" content = "eltOnly" order = "many">



<attribute type = "Virtual"/>



<attribute type = "ref"/>



<element type = "Code"/>



<element type = "Label"/>



<element type = "Order"/>



<element type = "Element" minOccurs = "0" maxOccurs = "*"/>



<element type = "CorrespondenceRefs" minOccurs = "0" maxOccurs = "1"/>


</ElementType>


<! The following is the definition of the CorrespondenceRefs section />


<! An CorrespondenceRefs section has one or more CorrespondenceRef sections />


<! An CorrespondenceRef section contains a CCode, a CFactor and an ref to a Correspondence section />


<ElementType name = "CorrespondenceRefs" content = "eltOnly" order = "many">



<element type = "CorrespondenceRef" minOccurs = "0" maxOccurs = "*"/>


</ElementType>


<ElementType name = "CorrespondenceRef" content = "eltOnly" order = "many">



<attribute type = "ref"/>



<element type = "CCode"/>



<element type = "CFactor"/>


</ElementType>

</Schema>

Appendix 2 - Example CML document - AGE

	Code
	Label
	Level

	1
	0-4
	Flat

	2
	5-9
	Flat

	3
	10-14
	Flat

	4
	15-19
	Flat

	5
	20-24
	Flat

	6
	25-29
	Flat

	7
	30-34
	Flat

	8
	35-39
	Flat

	9
	40-44
	Flat

	10
	45-49
	Flat

	11
	50-54
	Flat

	12
	55-59
	Flat

	13
	60-64
	Flat

	14
	65-69
	Flat

	15
	70-74
	Flat

	16
	75-79
	Flat

	17
	80-84
	Flat

	18
	85+
	Flat

	19
	Total
	Flat


Note: Because AGE is a 1 level classification the Level description is redundant but included here for completeness. For simplicity Correspondences have been excluded.

<?xml version="1.0" encoding="UTF-8"?>

<?xml:stylesheet type="text/xsl" href="default.xsl"?>

<!DOCTYPE Classification >

<Classification xmlns="x-schema:classification.xml" xmlns:dt="urn:schemas-microsoft-com:datatypes">


<Name>Age</Name>


<Description>Standard Age breakdown</Description>


<Levels>



<Depth>1</Depth>



<Headers>No</Headers>



<Level id="1">




<Description>Flat</Description>



</Level>


</Levels>


<Elements>



<Element Virtual="0" ref="1">




<Code>19</Code>




<Label>Total</Label>




<Order dt:dt="number">19</Order>



</Element>



<Element Virtual="0" ref="1">




<Code>18</Code>




<Label>85+</Label>




<Order dt:dt="number">18</Order>



</Element>



<Element Virtual="0" ref="1">




<Code>17</Code>




<Label>80-84</Label>




<Order dt:dt="number">17</Order>



</Element>



<Element Virtual="0" ref="1">




<Code>16</Code>




<Label>74-79</Label>




<Order dt:dt="number">16</Order>



</Element>



<Element Virtual="0" ref="1">




<Code>15</Code>




<Label>70-74</Label>




<Order dt:dt="number">15</Order>



</Element>



<Element Virtual="0" ref="1">




<Code>14</Code>




<Label>65-69</Label>




<Order dt:dt="number">14</Order>



</Element>



<Element Virtual="0" ref="1">




<Code>13</Code>




<Label>60-64</Label>




<Order dt:dt="number">13</Order>



</Element>



<Element Virtual="0" ref="1">




<Code>12</Code>




<Label>55-59</Label>




<Order dt:dt="number">12</Order>



</Element>



<Element Virtual="0" ref="1">




<Code>11</Code>




<Label>50-54</Label>




<Order dt:dt="number">11</Order>



</Element>



<Element Virtual="0" ref="1">




<Code>10</Code>




<Label>45-49</Label>




<Order dt:dt="number">10</Order>



</Element>



<Element Virtual="0" ref="1">




<Code>9</Code>




<Label>40-44</Label>




<Order dt:dt="number">9</Order>



</Element>



<Element Virtual="0" ref="1">




<Code>8</Code>




<Label>35-39</Label>




<Order dt:dt="number">8</Order>



</Element>



<Element Virtual="0" ref="1">




<Code>7</Code>




<Label>30-34</Label>




<Order dt:dt="number">7</Order>



</Element>



<Element Virtual="0" ref="1">




<Code>6</Code>




<Label>25-29</Label>




<Order dt:dt="number">6</Order>



</Element>



<Element Virtual="0" ref="1">




<Code>5</Code>




<Label>20-24</Label>




<Order dt:dt="number">5</Order>



</Element>



<Element Virtual="0" ref="1">




<Code>4</Code>




<Label>15-19</Label>




<Order dt:dt="number">4</Order>



</Element>



<Element Virtual="0" ref="1">




<Code>3</Code>




<Label>10-14</Label>




<Order dt:dt="number">3</Order>



</Element>



<Element Virtual="0" ref="1">




<Code>2</Code>




<Label>5-9</Label>




<Order dt:dt="number">2</Order>



</Element>



<Element Virtual="0" ref="1">




<Code>1</Code>




<Label>0-4</Label>




<Order dt:dt="number">1</Order>



</Element>


</Elements>

</Classification>

