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Notice

This document is a short study report of the proposal titled “Semantic Metadata Mapping(SMM) Process.” 
The request for the study period of this proposal has been approved at the last ISO/IEC SC 32 plenary meeting held in New York, USA and the changed part is presented at the ISO/IEC SC 32/WG 2 interim meeting held in Seoul, Korea. 
The title of proposal was modified from “Semantic Harmonization of Metadata” to “Semantic Metadata Mapping(SMM) Process.” And the process was modified as followings.  
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@ The 2™ and 3™ steps can be replaced by each other.
@ The process is applicable to a specific domain only.





Some sentences(underlined) are added or renewed from last version. 

1. Introduction

Data elements are named differently by diverse organizations even they have  the same meanings. This may cause a data discrepancy problem. 
ISO/IEC 11179 provides a good provision for solving the data interoperability problem. However, it is just a beforehand measure. A new measure is needed to mediate among data elements already being on the market.

2. Purpose

This proposal is to set up a process for making metadata crosswalks that conform to ISO/IEC 11179 standard, and thus, to promote semantic harmonization of metadata. To explain the process clearly, sample crosswalks are developed from a choice of electronic and metadata standards.
3. Scope 

This proposal do not consider the interoperability of values(instances).

4. Terms and Definition

For the purposes of this document, the following terms, abbreviations, and definitions apply.

· Crosswalk : a mapping of the elements, semantics, and syntax from one metadata scheme to those of another [NISO, 2004]
· Data Element Concept (DEC)
: a concept created for the purposes of defining a data element by the union of an object class and a property [METeOR] 

: concept for which the definition, identification and Conceptual_Domain are specified independently of any particular representation [11179]
· Interoperability : the ability of multiple systems with different hardware and software platforms, data structures, and interfaces to exchange data with minimal loss of content and functionality [NISO, 2004]

…………….

5. SMM Process
We propose a process for semantic harmonization of metadata that consists of 4 steps as follows:
5.1 Collecting metadata schema 

At first, it is needed to collect available metadata sets in a domain, and analyze these. When collecting metadata, we should check what the domain name, service DB name, numbers of fields, sample data and value domain is. 
Also, the purposes, target objects and properties of all sets should be studied to understand the metadata set wholly. 

The example of value is very important to know the meaning of properties, because usually description of attributes in metadata set is not enough to understand the exact meaning.

Some questions for the metadata analysis

1. How many metadata sets in this domain ? 

2. What is the purpose of metadata ? 
3. Who, when, where and how can use this ? 

4. How about the structure of metadata set ? How many levels it has ?

5. What is target objects it deals ?
6. How many attributes it contains and what is the meaning of each attribute ?

7. What is strong and weak point of this metadata set ?

8. Isn’t there the lattest version ? 
If metadata set or target object is not fit for mapping purpose, it has not to be chosen. 

· Example
Domain: e-book cataloging
Available metadata sets: OpenEBPS, MODS and TEI

	 
	OpenEBPS
	MODS
	TEI header

	Domain name
	Description of Electronic Book
	Description of Library resources
	Encoding methods for machine-readable texts

	Number of fields
	15
	About 60 (top level: 20)
	Over 20

	Sample data
	yes
	no
	yes

	Target object
	e-Book, e-journal, Documents, etc.
	…
	…

	…
	
	
	


5.2 Grouping attributes

The next step is to select a primary metadata set among the collected metadata set. The simplest or the highest-level metadata set is desirable to become the primary metadata set. 

For all available metadata schemes, the concrete attributes in lowest level should be aggregated by the attributes of the primary metadata set. There may be attributes which aren’t fitted to any of them. Some attributes, which are not important, may be removed. The remainings are grouped separately. 
In this step, metadata experts should perform the work along with domain experts. For example, developers of the collected metadata set, practical users such as librarians, documentalists, archivists. And sometimes, professional linguists should be joined. 

· Example 
primary metadata set: OpenEBPS
Organize a forum along with librarians, researchers in publishing company, internet service providers and experts in field of metadata and  have meetings several times. The secretary of forum have to manage the meetings. 
	OpenEBPS
	MODS
	TEI

	Title
	titleInfor:title
	fileDesc:titleStmt:title

	　
	titleInfor:subTitle
	fileDesc:seriesStmt:title

	　
	titleInfor:partNumber
	fileDesc:seriesStmt:idno

	　
	titleInfor:partName
	　

	　
	titleInfor:nonSort
	　

	creator(role)
	name:role
	　

	creator(file-as)
	name:namePart
	fileDesc:titleStmt:author

	　
	name:displayForm
	　

	　
	name:affiliation
	　

	　
	name:discription
	　

	subject
	subject:topic
	profileDesc:textClass:keyword

	　
	classification
	profileDesc:textClass:classCode

	　
	subject:catographics
	profileDesc:textClass:catRef

	　
	subject:occupation
	　


5.3 Finding Common DECs
Analyzing each attribute of the primary metadata set and find out an object class and a property hidden in and related to the attribute. 
Create common DECs based on ISO/IEC 11179 standard using the object classes and the properties. Choose a proper word which can be representative to other attributes. If there is an attribute which doesn’t fitted to any of the DECs, a new DEC can be created for them. 
The detail rules for the naming convention of DECs are needed.
· Example
Object class: e-Book
Properties: title, author, subject, abstract, publisher, distributor, authority, contributor, publication-date, genre, format, extent, identifier, language, coverage-geographic, coverage-temporal, right, location, edition
DECs: ebookTitle, ebookAuthor, ebookSubject, ebookAbstract, ebookPublisher, ebookDistributor, ebookAuthority, ebookContributor, ebookPublication-date, ebookGenre, ebookFormat, ebookExtent, ebookIdentifier, ebookLanguage, ebookCoverage-geographic, ebookCoverage-temporal, ebookRight, ebookLocation, ebookEdition

5.4 Mapping into a table
Finally, arranging all attributes into a table by the common DECs. And establish a description system for mapping. 

Comments on the types of mapping can be included in the table as bellow. 
· Same, no difference: no description
· Level difference: upper/lower terms

· Domain difference: generic/specific (book, journal, report, news paper, …)

· Term difference: synonym/antonym/preferred term

· Naming rule difference: Order/representation rule

A recommended set of metadata can be provided for guiding future standardization.

	DEC
	OpenEBPS
	
	MODS
	
	TEI
	
	Recommaned DE

	ebookTitle
	title
	　
	titleInfo:title
	　
	titleStmt:title
	　
	ebookTitle

	
	　
	　
	titleInfo:subTitle
	　
	seriesStmt:title
	T:pre
	ebookSubtitle

	ebookAuthor
	creator(role)
	　
	name:role
	　
	 
	　
	　

	
	creator(file-as)
	T:pre
	name:namePart
	D:gen
	titleStmt:author
	N:rep
	ebookAuthorName

	ebookSubject
	subject
	N:rep
	subject:topic
	T:pre
	textClass:keyword
	N:rep
	ebookSubjectWord

	
	　
	　
	classification
	N:rep
	textClass:classCode
	N:rep
	ebookSubject-classCode

	
	　
	　
	　
	　
	textClass:catRef
	T:pre
	　


6. Contribution
The contributions of this proposal are summarized as follows:

· The proposal can contribute to improve semantic interoperability of data in many domains. 

· Since the construction of DECs is based on ISO/IEC 11179, this proposal also can increase the effectiveness of ISO/IEC standardization. 
· The overall process can be used as a metadata evaluation method.
Future Plan:

We hope to go to the NP stage and elaborate this proposal more intensely.
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