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Introduction

CHIOS (Cultural Heritage Interchange Ontology Standardisation) is a concerted action/thematic network activity funded by the Information Society Technologies (IST) Programme of the CEC to support the ISO standardization of the CIDOC Conceptual Reference Model.

The CIDOC Conceptual Reference Model (CRM) is an object-oriented domain ontology designed to support the loss-less interchange of heterogeneous cultural heritage information; it is intended to be the “semantic glue” that will enable different cultural information systems to effectively share information.

The CRM has now reached a level of maturity sufficient to be considered by the International Standards Organisation (ISO) as a potential international standard, and has now been accepted by ISO Technical Committee 46 Sub Committee 4 as a “Committee Draft”. The aim of the CHIOS thematic network is to support the ISO normalisation process, and to ensure that the CRM is appropriately completed and adopted as an international standard by:

1. Providing an open and balanced mechanism which enables stakeholders participation in the standardisation process

2. Ensuring that stakeholders are satisfied that the CRM meets their needs; elaborating proposals for extensions or modifications where necessary

3. Ensuring that CRM documentation is clear, consistent and of the quality needed for ISO acceptance.

4. Participating in the ISO process

5. Building wide consensus, encouraging diffusion and acceptance of CRM.

This document outlines the scope, requirements and dissemination strategy for the CRM.

Project Scope

 A clear definition of the scope of an ontology is vital both for its correct interpretation and as a constraint during the process of development. For readers of the CRM ontology, the scope definition provides answers to questions about what is and what is not covered by the ontology. For the authors, the scope definition guides their choices about what should be included or excluded. Without these constraints, the task of maintaining the CRM would have a natural tendency to expand indefinitely; its purpose and interpretation would be in danger of losing focus, resulting in misunderstandings and confusion. 
 It is useful to make a distinction between the practical scope of the CRM, and its intended scope: 

· The intended scope should be understood as the domain that the CRM would ideally aim to cover, given sufficient time and resources, and is expressed as a definition of principle. The practical scope is, necessarily, a subset of the intended scope. The intended scope is difficult to define with the same degree of precision as the practical scope since it depends on concepts such as "cultural heritage" which are themselves complex and difficult to define. The objectives provided by the intended scope are important, however, since they allow appropriate sources to be selected for inclusion in the practical scope. 

· The practical scope can be defined as the current coverage of the CRM ontology, and is expressed primarily in terms of the reference documents and sources that have been used in its elaboration. We can say that the CRM covers the same domain as these reference sources. In concrete terms, 'mappings' are provided which enable translation to and from the source documents. The practical scope is also limited by contingent circumstances such as the availability of resources, the workload of the authors and technical considerations. The practical scope may evolve as new sources become relevant. 

Intended Scope

 The intended scope of the CRM may be defined as all information required for the scientific documentation of cultural heritage collections, with a view to enabling wide area information exchange and integration of heterogeneous sources. This definition requires some explanation:

· The term scientific documentation is intended to convey the requirement that the depth and quality of descriptive information that can be handled by the CRM should be sufficient for serious academic research into a given field and not merely that required for casual browsing. This does not mean that information intended for presentation to members of the general public is excluded, but rather that the CRM is intended to provide the level of detail and precision expected and required by museum professionals and researchers in the field. 

· The term “cultural heritage collection” is intended to cover all types of material collected and displayed by museums and related institutions, and uses the definition of cultural heritage provided by ICOM (ICOM 19??). This includes collections, sites and monuments relating to natural history, ethnography, archaeology, historic monuments, as well as collections of fine and applied arts. The exchange of relevant information with libraries and archives, and the harmonisation of the CRM with their models, falls within the intended scope of the CRM. 

· The documentation of collections is intended to encompass the detailed description both of individual items within collections as well as groups of items and collections as a whole. The scope of the CRM is the curated knowledge of museums. Information required solely for the administration and management of cultural heritage institutions, such as information relating to personnel, accounting, and visitor statistics, falls outside the intended scope. 

· The CRM is specifically intended to cover contextual information: the historical, geographical and theoretical background in which individual items are placed and which gives them much of their significance and value. 

· The goal of enabling information exchange and integration between heterogeneous sources determines the constructs and level of detail of the CRM. It also determines its perspective, which is necessarily supra-institutional and abstracted from any specific local context. 

· The CRM aims to leverage contemporary technology while enabling communication with legacy systems. 

Practical Scope

 The initial practical scope of the CRM was defined by the International Guidelines for Museum Object Information: The CIDOC Information Categories , published in June 1995 (the Guidelines).   This document, edited by a joint team of the CIDOC Data and Terminology and the Data Model Working Groups, resulted from the consolidation of two parallel initiatives: the Information Categories for Art and Archaeology Collections, 1992 and the CIDOC Relational Data Model 1995, both of which had been in gestation since 1980. The Guidelines thus represent the fruit of many years of collective effort and reflection concerning museum information and constituted an obvious starting point for the development of the CRM. The first published version of the CRM, Melbourne 1998, covers all the Guidelines, with the exception of elements that fall outside the intended scope of the CRM. A detailed correlation of the CIDOC Information categories and the CRM is provided in CIDOC Conceptual Reference Model - Information Groups (CIDOC 1998?).

The elements of the following data structures that fall within the intended scope define the practical scope of the CRM. This will be verified by mappings that will be included in the supporting documentation. The following lists indicate their current verification status: 

Completed

· International Guidelines for Museum Object Information: The CIDOC Information Categories. ISBN 92-9012-124-6, http://cidoc.ics.forth.gr/docs/docs/guide.htm 

· Dublin Core 

· Art Museum Image Consortium (AMICO) (with the exception of data encoding information) 

· Encoded Archival Description (EAD) 

· MDA SPECTRUM Not published

· Natural History Museum (London) John Clayton Herbarium Data Dictionary 

· National Museum of Denmark GENREG 

· International Federation of Library Associations and Institutions (IFLA) Functional Requirements for Bibliographic Records (FRBR) 

· Association of American Museums Nazi-era Provenance Standard 

· OPENGIS 

· Research Libraries Group (RLG) Cultural Materials Initiative DTD 

· MPEG7 

Currently in progress

· Consortium for the Computer Interchange of Museum Information (CIMI) Z39.50 Profile 

· Council for the Prevention of Art Theft Object ID (core and recommended categories) 

· The International Committee for Documentation of the International Council of Museums (CIDOC) The International Core Data Standard for Archaeological and Architectural Heritage 

· Core Data Index to Historic Buildings and Monuments of the Architectural Heritage 

· CIDOC Normes Documentaires (Archeologie)/ Data Standards (Archaeology) 

· English Heritage MIDAS - A Manual and Data Standard for Monument Inventories 

· English Heritage SMR 97 

· Hellenic Ministry of Culture POLEMON Data Dictionary 

Desirable

· FENSCORE 

· Sydney University TimeMapper 

· Data Service Standards in Archaeology 

· Digital Library Metadata 

· Spanish DAC 

· Ministere de la Culture et Communications (MCC) Systemes Descriptifs pour les Collections… 

· CHIN Data Dictionaries 

· International Council on Archives (ICA) ISAD(G) - International Standard Archival Description (General) 

· CIDOC Recommendations for Ethnography Collections 

· Visual Resources Association Core Categories 

· MARC - Machine Readable Cataloguing 

· CIMI SGML DTD 

· Getty CDWA - Categories for the Description of Works of Art 

· RSLP Collection Description 

· MODES OBJECT FORMAT 

Requirements

A number of requirements were identified and were divided into five categories. The requirements have the “Issue Number” (I#) under which they were considered by the group, in brackets.

Amendments

This category of requirement was for potential additions and deletions of properties and entities. It has been found that many issues can be resolved by providing better definitions of existing properties and entities. Such tasks are considered to be part of the group of editorial tasks.

It is requirement that the CRM will: -

1. Be able to model a museum collection as a whole. This includes such elements as the creation of the collection, the addition and removal of parts of the collection, ownership of the collection and responsibility for the curation of the collection. (I# 1, 74)

2. Be able to model the life stages of natural history specimens. For instance egg, caterpillar, chrysalis, butterfly.  (I# 3)

3. Be able to model relative spatial and temporal relationships between Temporal and Spatial Entities. These should include “before”, “after”, “overlaps”, “borders with”, “falls within” and other Allen operators (Nebel & Buerckert 1994) (I# 4, 26, 34, 69, 89)

4. Be able to model the relationship between the physical carrier of a conceptual object and the conceptual object itself. For example the relationship between a poem and the book it is published in or the floppy disc on which it was saved. (I# 7, 25, 85)

5. Be able to define the relationships between features and sub-parts of features. For example the relationship between a set of scratches on an object and the individual scratches that are of differing length and depth. (I# 8)

6. Be able to represent changes in the classification of an entity. For example reclassifying a town as a city. (I# 12)

7. Be able to represent changes in the substance of an object. For example the replacement of a hard-drive in a computer. (I# 12)

8. Be able to represent the act of connecting parts of an object together. For example gluing the sole of a shoe on. (I# 49)

9. Be able to represent the re-use of the material of an object in a manner that results in the object ceasing to exist. For example the use of a building as source of stone (ie as a “quarry”) that completely consumes the original building. (I# 12)

10. Be able to represent changes in the nature of an object. For example Tutankhamun becoming a mummy, a windmill becoming a house or a coin becoming an item of jewelry. (I# 12)

11. Be able to represent the difference between an E28 Conceptual Object being about another Entity or referring to another Entity. So for example a book about cattle might refer to a famous cattle breeder without discussing him in any detail. (I# 14, 32, 86)

12. Be able to model a person’s birthplace. (I# 29)

13. Be able to model a person’s nationality as in their place of birth (born in France and therefore French), their citizenship (has become a US citizen) or their social characteristics (they were a very German couple). (I# 30)

14. Be able to model sequences of both material and immaterial things. For example folios in a manuscript or the order digital pages in a presentation. (I# 36)

15. Be able to model the location of an E26 Physical Feature. For example the scratches are on the leg of the table. (I# 40)

16. Be able to model both motivation and influence relationships between activities, between persistent items and between persistent items and activities. (I# 41, 42, 70, 79, 80)

17. Be able to model the use of a class of object in an activity. For example ringing a bell with a hammer. (I# 47)

18. Be able to model use of materials in modification events. For example the use of wood in making a ship. (I# 48)

19. Be able to represent a multi-media object. (I# 52)

20. Be able to represent a digital surrogate of an object or performance. For example a video of a play. (I# 53)

21. Be able to model the generation of taxonomic or classificatory names. For example the assignment of a new biological taxon or class of archaeological site. (I# 56, 76)

22. Be able to model the use or assignment of taxonomic or classificatory names.   (I# 77)

23. Be able to represent similarity between two items without knowing if there is an historical reason for the similarity. For example Roman statues in the Greek style. (I# 61)

24. Be able to represent formally structured names for E39 Actor. For example Union List of Artists Names (ULAN). (I# 62)

25. Be able to constrain multiple instantiation so that erroneous combinations of attributes are not possible. For example E70 Stuff and E2 Temporal entity cannot be combined; a chair cannot be a battle. (I# 66, 92)

26. Be able to represent the birth of living beings in general and people in particular. (I# 67)

27. Be able to represent the ISO2788 “BTG” relationship (i.e. broad term/narrow term). (I# 68)

28. Be able to represent the transfer of title and the ownership of both objects and features. For example the sale of a car or the sale of a “fiat object”. (I# 82, 83, 87)

29. Be able to represent that groups or individuals may be members of groups. (I# 84) 

30. Be able to represent the language of an E33 Linguistic Object. (I# 91)

31. Be able to show alternative representations of an E41 Appellation. (I# 93)

32. Be able to attach legal rights to E18 Physical Stuff and E73 Information Objects. (I# 94)

33. Be able to represent events occurring in the presence of Actors and material and immaterial things. Non-material things are understood to be present when a physical carrier or a Person with knowledge of it are present. (I# 95)

34. Be able to represent the use of both material (a hammer) and immaterial (a software package) things in an activity. (I# 96)

Scope Determination

It should be determined if the following areas are within either the intended or practical scope of the CRM: -

1. The internal structure of multi-media and sound objects. (I# 5)

2. The representation of certainty and belief in assertions that are being represented in the CRM. For example who said what?; When did they say it?; and how sure are we of the statement? This might include Baysian measures of probability. (I# 9)

3. The representation of inference chains. That is the linking of assertions that have been used to infer a conclusion and may include dead-ends and rejected hypotheses. An example in the archaeological arena is the work of Gardin (19??). (I# 11)

4. The representation of the differences between inception, creation and production. (I# 13, 24)

5. The representation of legal items such as rights, their validity, creation and type, application and enforcement. (I# 20)

6. Causal relationships between events.  (I# 45)

Editorial tasks

This category of requirements was for changes and additions to the text of the standard. This allowed the resolution of issues by modifying and improving the definitions of existing properties and entities.

It is requirement that the CRM will: -

1. Ensure that Entity and Property names are unambiguous and allow for natural language-like readability. This should also be the guiding principle during translation to other languages. (I# 37, 58, 73, 75, 88)

2. Ensure that all Entities, Properties, Properties of Properties and Types that may be considered specialisations of Entities are uniquely and clearly numbered. (I# 50, 81)

3. Ensure that all Entities and Properties have comprehensive and comprehensible scope notes. The scope notes should maintain these qualities when translated to other languages. (I# 43, 58)

4. Clearly distinguish between examples given in the scope notes of a superclass that have been drawn from subclasses of the superclass and those examples that are from the superclass itself. For example it should be easy, in the E74 Group scope note, to differentiate between examples of an E74 group and examples of an E40 Legal Body. (I# 17)

5. Clearly show that E39 Actors are individuals or groups that have the potential to perform intentional actions. (I# 2)

6. Clearly show the appropriate way to represent a database in the CRM. (I# 6)

7. Clearly show that E26 Physical Features include “fiat objects”, that is objects with artificially defined boundaries, for example political sub-divisions or property ownership boundaries. (I# 10)

8. Clearly show the difference between an E35 Title and an E41 Appellation. (I# 15, 71)

9. Clearly show that E7 Activity can also be for non-targeted activities. For example an artist can be said to have painted in Paris in the 1870’s. (I# 31)

10. Clearly show that E41 Appellation does not need a value associated with it. (I# 63) 

11. Clearly show the ability of E60 Number to hold any computable value (I# 64)

12. Clearly show that E11 modification can be either intentional or unintentional. (I# 72)

13. Clearly show that time spans may not have precisely known temporal extents. (I# 90)

Extended documentation tasks

This category of requirement was for additional documentation showing how the standard has resolved particular questions.

It is a requirement that the group produces documentation that explains the approach to the following areas: -

1. The representation of certainty and belief in assertions that are being represented in the CRM. (I# 9)

2. The difference between a title and an appellation. For example the difference between “The Thoughts of Chairman Mao” (a title) and “Chairman Mao’s Little Red Book” (an appellation). (I# 15, 35, 71)

3. The general extension mechanism compatible with the CRM that provides temporal validity to any attribute. This will provide the temporal range of properties such as “current location” and “former/current location” as well as handle things like the period of membership in a Group. (I# 21, 23)

4. The difference between an E27 Site and an E53 Place and how this affects their depiction (E27 Site may be depicted and E53 Place may not). (I# 33)

5. The theoretical background to, and the constraints on, the use of E55 Type. This will cover issues such as gender and the use of thesauri and authority lists. (I# 38, 50)

6. The extensions to the CRM needed to represent assertions about the state of an entity. For example representing the statement that Object X was at location Z at time T. (I# 44)

7. The representation of the use of materials in events and procedures. For example how to record the wax in lost wax casting or the fact that gold embroidery is done with gold thread. (I# 46)

Dissemination tasks

This category of requirements was for jobs needed as part of the dissemination process.

It is a requirement that the group undertakes the following actions to further the dissemination of the CRM: -

1. Define the intended and practical scope of the CRM. (I# 27)

2. Develop a dissemination plan for the CRM. (I# 28)

3. Clearly establish the name of the CRM as a brand. (I# 18, 59)

4. Chooses an appropriate terminology and diagrammatic representation to describe and illustrate the CRM. (I# 16)

5. Compile a list of possible applications of the CRM with notes on possible implementation approaches. (I# 19)

6. Publish Case Studies of applications of the CRM. (I# 19)

7. Create a set of Frequently Asked Questions (FAQs) and answers that cover implementation issues to do with data content. For example “How are Peoples Names dealt with?”. (I# 22, 54)

8. Create a set of Frequently Asked Questions (FAQs) and answers that cover implementation issues to do with the use of the CRM as a schema. For example for RDFS, RDBMS, O-O DBMS, XML DTD and XML Schema. (I# 22)

9. Create a Guideline that shows how to determine if set or suite of software offers CRM compatibility. This should include a set of test data that may be used to help in the assessment process. (I# 22, 39)

10. Develop training materials and presentations that explain the CRM and its use in different application areas. (I# 28, 57)

11. Create a guideline for performing mapping of data structures to the CRM. This must include details of how to make part of the mapping dependant on data values within the structure. For example Dublin Core maps differently for paintings and for books. (I# 51)

12. Generate a list of perceived differences and similarities between Museum and Library information requirements to ensure that the CRM has a well-defined place in both communities. (I# 55)

13. Create a guideline on how to deal with compound data elements. For example postal addresses. (I# 65)

Dissemination

Introduction

In order to fully leverage the significant and ongoing development effort spent on the standardization of the CRM, it is vital that the outcomes of the initiative are disseminated to all relevant stakeholder communities. This section outlines the dissemination strategy for the initiative.

Target Audiences

As already noted the CRM has the potential to be a valuable tool for the loss-less interchange of information between museums, libraries and archives. However to fulfil this promise, it must be widely recognized and respected by a wide range of audiences.

Target audiences, the groups of individuals to whom the message should be addressed, can be divided both by sector and by role.

	Sector
	Sector Description & Audience Roles

	Museums
	Museums represent the “core” audience for the CRM; the CRM arose from, and is designed to serve, the museum community. Within the museum sector, individuals in the following roles may find the CRM relevant.

Roles: Curators, ICT managers, database managers, educators, researchers

	Libraries
	The library sector is arguably the most advanced of the “memory institution” types in terms of developing standards for network interoperability of information, having had the robust and well-maintained family of MARC [ref] standards since 1968. However, there is a growing recognition that the underlying data model of the MARC standard is not sufficiently rich to meet the needs of the current generation of widely interoperable information systems and increasingly demanding information users. The need for a more powerful descriptive model has been recognized by the library community for some years, as evidenced by the development of the IFLA Functional Requirements for Bibliographic Records [ref], which explicitly identifies the relevant entities and their relationships in the bibliographic domain. However, the CRM also offers great potential for libraries, particularly those libraries that wish to integrate traditional bibliographic descriptions with information from library special collections, museums and archives.

Roles: Systems librarians; digital librarians; special collections librarians; reference librarians; researchers

	Archives
	Archival description is typically very hierarchical, often involving the integration of descriptions at the collection, series and item levels in the same finding aid. Although there are a already effective international standards for the structure and encoding of archival descriptions (ISAD(G) and EAD respectively), the CRM could potentially provide a valuable bridge between archives, libraries and museums.

Roles: Archivists; ICT managers, database managers, educators, researchers

	Heritage Management & Professional Bodies
	Examples include sites & monuments authorities, standards agencies, professional associations, government departments and regional authorities.

	Information Science
	Implementers; Information scientists (particularly those engaged in semantic web research & development); journalists

	Commercial Organisations
	Systems vendors, consultants & training agencies

	Broadcast
	Journalists; researchers; broadcasters; 


The CHIOS Message

The CIDOC Conceptual Reference Model has already achieved a significant level of international recognition. The dissemination strategy for the CHIOS project needs to build on this foundation, and further clarify the value of the CRM to multiple communities, and the importance of the ISO standardization process.

General Message

For most audiences, the message should communicate these key facts about the CRM and CHIOS:

· A general description of the CRM (what it is)
· A general description of the CRM’s applications (what it does, in general, and why)
· The scope of the CRM (the areas it covers)
· A brief history of the CRM (where it came from)
· Specific examples of applications of the CRM (what it does, examples)
· A general description of future developments (where it’s going, who’s maintaining it, the relationship between the CRM SIG, CHIOS and ISO TC46 SC4 WG9)
· Importance of CHIOS to standardization process (why it was worth spending CEC money on)
Sectoral Emphasis

Although the general message above should be consistently and widely disseminated, it may be appropriate to tailor the emphasis for specific communities and sectors. Some suggested areas to emphasize for different sectors are provided in the table below.

	Sector
	Sectoral Emphasis

	Museums
	Museum professionals developed the CRM explicitly for museum information interchange.

The CRM builds on a decade of standards work by ICOM/CIDOC, the only formal international body working on standards for museum information interchange.

The use of the CRM to facilitate the exchange &/or integration of museum information with information from libraries, library special collections and archives.

The CRM is working to ensure interoperability with other museum, library and archive information standard development initiatives, e.g. CIMI/Access Points/Dublin Core Guidelines, mda/SPECTRUM, Harmony/ABC, IFLA/FRBR etc.

The CRM has been implemented as the basis for a collections management system at Museum Benaki in Athens, Geneva thing, Bulgarian thing, 

	Libraries
	The use of the CRM to facilitate the exchange &/or integration of traditional bibliographic description with information from library special collections, museums and archives.

Lossless information exchange within scope.

Compatibility and mappings between CRM, MARC(?) and the IFLA FRBR.

	Archives
	The use of the CRM to facilitate the exchange &/or integration of archival description with information from museums & libraries

The CRM easily supports the very hierarchical descriptions typically found in archives

Mapping to EAD – archival description at all levels including content

Example: Martin’s Greek Govt records

	Information Science
	The validity of the CRM as a practical and applied example of a robust object-oriented ontology

Different methods to implement the CRM, e.g. RDF, RDFS, XML Schema etc.

Comparison of CRM with other knowledge representations, e.g. ABC Harmony model

Methodological discussions

	Systems Vendors
	The use of the CRM as a reference model to guide the development of data models underlying information systems.

The use of the CRM as a reference model to facilitate unambiguous dialogue regarding data semantics with clients

Lossless information exchange within scope.

	Broadcast
	The power of the CRM to support detailed research into diverse cultural collections


Possible Negative Perceptions

There are a number of negative perceptions regarding the CRM in circulation that need to be addressed through effective dissemination of information.

The CRM is too complicated

This is a valid concern, as the CRM itself is certainly intimidating to the novice. The CRM’s extent, combined with the audiences unfamiliarity with object-oriented modelling techniques and the language of knowledge organisation systems makes it an initially daunting learning curve. Suggestions to address this include:

· A short and highly visible introduction on the website that explains the function and scope of the CRM in a manner comprehensible to the majority of the individuals in the target audience. This means that it should avoid using words like “object-oriented”, “ontology”, and probably even “semantic”.

· Providing better access to introductory documentation, such as Nick’s primer on object-oriented modelling.

The CRM is not a mature standard

Another valid concern, that can be easily and effectively addressed. Suggestions to address this include:

· Publicizing the CRM’s progress through the ISO Standardization process.

The CRM is too theoretical to have practical applications

The utility of the CRM is often difficult for many of the target audience members to understand, couched as it is in terms of “domain ontologies” and “semantic interoperability”—even it’s expanded name, the “Conceptual Reference Model”, implies a function that is more intellectual than functional. Suggestions to address this include:

· Reference to the CRM using its acronym “CRM” rather than it’s fully-expanded name, “The CIDOC object-oriented Conceptual Reference Model”. [c.f. ISO requirements]

· Increased dissemination of information about practical applications, such as RDF Schema, mapping documents and system implementations such as the systems at the Benaki Museum, RLG Cultural Materials and the Swiss thing Nick worked on.

Dissemination Methods

There are a number of methods by which information about the CRM and CHIOS can be disseminated.

Web site

This is probably the single most important tool in the dissemination of information about the CRM and the CHIOS project, since it allows information about the CRM, the CIDOC CRM Special Interest Group, the CHIOS project and the ISO standardization process to be collocated in the same information space.

The current website has made an excellent start in presenting and organising the ever-increasing array of information resources, deliverables and links, but it lacks clarity and has a graphical design that betrays the scientific research nature of its generous host organisation.

· Make the site, particularly the home page, cleaner, less “jargon-laden” (the home page contains dozens of unexplained acronyms for example) and easier for first-time visitors to navigate. The first thing new visitors should see is a concise, comprehensible description of the CRM.

· Employ a professional web designer to make the site easier to navigate and more visually appealing.

· Provide all key documentation in HTML. RTF should continue be provided, but only as an alternative.

· Provide all key information in other languages. French and German are (arguably) the obvious first candidates.

· Request the Geneva webmasters to put a redirect page on the old site.

· Provide a more formal mechanism for sending comments and questions on the website to the CRM SIG members.

· Maintain a list of publications regarding the CRM on the website, with hyperlinks wherever possible.

· Maintain a calendar of events at which the CRM will be discussed on the website.

Scholarly papers

The participants in the CRM Special Interest Group have published a number of scholarly publications in both traditional print and electronic journals; this essential practice should and no doubt will continue, but there should be a central bibliography of all relevant papers on the website.

· Provide a central bibliography of scholarly papers on the website, including URLs when available, and maintain it.

Accessible papers

In addition to the scholarly papers described above, there have also been a number of papers and articles written about the CRM that are more generally accessible, or that are targeted at specific communities. This activity should not only continue, but should be enlarged to include more of the CHIOS and CRM Special Interest Group participants.

· Encourage CRM Special Interest Group & CHIOS members to write joint papers that can be reused in different communities and fora with minimal editing effort (basically, encourage a certain amount of plagiarism to get the message out with as little overhead as possible).

· Provide a central bibliography of accessible and community-specific papers on the website, including URLs when available, and maintain it.

· Set up a small editorial board from within the CRM SIG that can review papers prior to publication for consistency and accuracy, and can offer reasonably rapid turnaround.

Conference Presentations

Conference presentations offer another effective way to disseminate information to targeted audiences. Again, CRM SIG & CHIOS members are already presenting papers at conferences, but there are a number of ways to enhance the effectiveness of this activity.

· Prepare a calendar of suitable dissemination events for different sectors, and note forthcoming presentations by CHIOS/SIG members. Maintain this calendar on the website.

· Maintain an archive of Powerpoint slides on the website (password-protected members-only area?) and actively encourage other CHIOS/CRM SIG members to re-use them.

· Encourage all members of CHIOS and the CRM Special Interest Group to present papers at conferences, particularly joint papers with speakers from different sectors.

· Ensure that papers are submitted in good time for any conference that publishes proceedings.

Training Workshops

The CRM is a necessarily rich and complex standard, and as such can be difficult to work with, particularly initially. If the CHIOS dissemination efforts are successful and community interest in the CRM is stimulated, there will almost certainly be a demand for training workshops to help people get up to speed as quickly as possible. These can be delivered most effectively by partnering with relevant professional conferences and training organisations (e.g. CIMI Institute).

E-mail distribution lists

E-mail distribution lists are another cost-effective way to disseminate information about CHIOS and the CRM, although care must be taken not to abuse lists; there can be a thin line between disseminating and spamming! However, e-mail is still a highly effective dissemination tool, and should be better utilised than it currently is.

· Maintain a list of lists to which CHIOS/CRM related announcements could be posted. Lists should be ranked according to their relevance.

· Issue a quarterly news update to CRM-SIG and a small handful of the most relevant lists.

· Issue more general “electronic press releases” to the wider list of lists to announce significant achievements. Every list posting should provide a URL link to the website (including the http:// portion, so that it will be rendered as an active link in many mail clients). 

Targeted Dissemination

In some cases a simple e-mail message, giving a brief overview of the CRM/CHIOS and a URL link to further information on the website, can be extremely effective if sent to the right person or group at the right time. There are a large number of research and technology development projects and professional interest groups around the globe that may find the CRM work relevant to their own endeavours, particularly within the IST programme of the CEC; a small amount of time should be spent to identify potentially relevant contacts and send them short, targeted e-mail messages.

Requirements from individual user communities

Archaeology

A one-day workshop was held in April 2001 as part of the Computer Applications in Archaeology 2001 conference. The participants noted a number of areas of particular interest to the archaeological community that may impinge upon the CRM. 
1. The ability to represent Inference Chains and changes to them. That is the linking of assertions that have been used to infer a conclusion and may include dead-ends and rejected hypotheses. An example in the archaeological arena is the work of Gardin (2002).

2. The ability to represent contradictory data. For example two different dates for an archaeological deposit.

3. Development of methods and heuristics for representing the content of objects. For example taking a guide book and creating the CRM instances of not only the book itself but also all the information embedded in it.

4. The ability to represent the pre-deposition use (i.e. the social use) of an archaeological deposit or artefact.

5. The ability to represent the process of deposition of an archaeological deposit or artefact. This often phrased as the question “How did the dirt get there?”.

6. The ability to represent post-depositional processes that have acted upon an archaeological deposit or artefact. This includes things like waterlogging, minerlization, pedo-turbation and decay.

7. The ability to represent the discovery processes. This includes the types of excavation and post-excavation investigation that have been utilised.

8. The ability to represent alternative models and explanations of a series of archaeological observations.
9. The representation of certainty and belief in archaeological assertions. This would include Bayesian measures of probability.

10. Be able to query on the protection status and protection history of an archaeological site.

11. Be able to create records of the treatment and management needs of an archaeological site. This will include some planning activities.

12. Be able to represent and query on things in the vicinity of an archaeological site. This should also be capable of working in non-Euclidian distances e.g. days on foot in local terrain or proximity along an aboriginal storyline.

13. Be able to undertake management tasks on both material and immaterial things. For example questions like “Where is something?” “How many of these have been destroyed in the last ten years?”.

14. Be able to perform cross-site correlation based on form, function and site environment etc.

15. Be able to construct landscape biographies. That is the history of land class and land use in and on elements of the landscape.

16. Be able to represent climate models. For example models of desertification. 

17. Be able to represent natural resources and resource models over time. For example where were useable ores available and how did that change as extraction progressed and extraction technology improved?

18. Be able to model political, economic and physical control of landscapes and archaeological sites. For example might a city might be part of one empire, be occupied by troops from another while trading with a third.

19. Be able to represent mental maps. That is how do people organise their own internal map of an area and how do different mental maps influence the interaction between individuals and between cultures.

Natural History

Documentation structures for Natural History can be separated into those supporting collection management and those supporting taxonomic discourse. The CRM already covers the collection management needs of Natural History Museums. 

Of particular interest is the field collection information pertaining to a specimen - location, habitat etc., and ecosystem level observations. Formalization of the latter (ecosystem structure) seems however to be beyond the practical scope of the CRM.

The taxonomic discourse can be separated into taxon creation, naming conventions and identification procedures. The group felt, that the taxonomic discourse of Natural History is very similar to that in archaeology, to a degree that virtually all underlying concepts can be found in both domains. However, the Natural History discourse is more standardized in terms and procedure, and the employed terminology is completely different.

The CIDOC CRM requires extensions to cater for the taxonomic discourse of Natural History, in a generic way, such that all cultural and Natural History taxonomic work can equally benefit from this model. The difference in terminology should be dealt with in the scope notes.

Taxon Creation or Contemporary Naming Procedure:

A taxonomic grouping of organisms creates a taxon, which should be named according to the Codes of Nomenclature. In the case of a species, look at a range of specimens different from anything previously published, write a description (protologue in botany), find a single representative specimen or exemplar (holotype), assign a scientific name according to International Codes for Nomenclature, document it in a paper and, finally publish the paper which validates the name. This description refers to the creation and naming of a taxon ranked as a species or lower; other taxa may be groups of species (genera, families, etc.). Prior to the early days of the 20th century, “holotypes” were generally not selected from the original sample of specimens (“syntypes”), which may create ambiguous situations when a set of “original elements” that gave rise to a new taxon are found to belong to more than one species. For that purpose, contemporary work may declare one specimen of the “original elements” as the “prototype” = “lectotype”. 

The Group agreed, that the terms "holotype", "lectotype" etc. are not of E55 Type, but kinds of relationships between a taxon and a specimen. The same holds for several other Natural History "Types", as defined in: http://fp.bio.utk.edu/mycology/Nomenclature/nom-type.htm 

It was pointed out that different authors' concepts may be dealing with the same name. The problem of the "potential taxon" is largely dealt with using "secundum" ("according to") followed by the literary references (author and publication) used to define it (see Berendson 1995).
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