17th joined meeting of the CIDOC CRM SIG and ISO/TC46/SC4/WG9 and 12th FRBR - CIDOC CRM Harmonization 

12th  -15th  of May 2008

Heraklion - Crete

Participants: 

Chryssoula Bekiari (ICS-FORTH, Greece) [CB], Patrick Le Boeuf (National Library of France) [PLB], Martin Doerr (ICS-FORTH, Greece) [MD], Stephen Stead (Pavetime, UK), Mika Nyman (Synapse Computing Oy, Finland) [MN], Richard Smiraglia (Long Island University, USA) [RS], Siegfried Krause (Germanisches Nationalmuseum) [SK], Christian Emil Ore (University of Olso, Norway) [CEO], Guenther Goerz ( Universität Erlangen, Germany) [GG], Lina Boudouri (Ionion University, Greece) [LB], Vladimir Ivanov (Kazan State University, Russia), Ari Häyrinen (University of Jyväskylä, Finland), Michele Pasin (Open University, UK).

1. Minutes

About FRBRoo

1. An example is added to F26 Recording, examples of F21 Recording Work are changed, and two examples are added to R13 (see text in the appendix A)

2. Following the decision that the substance of F33 Reproduction Event is the reproduction of any kind of carriers of expressions (not just instances of E84 Information Carrier such as defined in CIDOC CRM), we changed the scope note of F33 and the range of R29. The changed scope note is presented in appendix A.
3. It is proposed to classify the comments of Swedish discussion and from Gordon Dunsire and to put the answers on the web (FAQ). The documents are being attached in the appendix A. The actions that should be taken are marked with red letters. These are (i) to make a remark in the introduction about work in FRBRER and about work in FRBROO (ii) CEO will check if there exists problem with terminology in F2, F3, F4.(iii) The conceptual object cannot be destroyed, just lost. E28 and F6 to be reconsidered and rephrased, (iv) The use of quote marks for titles is inconsistent and ambiguous (double quote marks are also used for terms). We should check the rules. FORTH will do it.

4. Up to middle of July we should prepare a text about FRBRoo ver0.9 to give to Pat Riva for the review meeting PLB and CEO will contribute and Maja will go to the meeting.

5. About FRBR core: It is proposed to simplify the added value chain. Recorded performance is similar to Expression creation event. It was discussed to what degree we can model levels of expression including work expression and manifestation product type. The following schematic is a draft proposal about FRBR core
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RS will send examples for the above schema. Martin, Trond and Patrick will work on FRBR schemes, Lina Boudouri will send application profiles

About CIDOC CRM

6. E54 Dimension (issue 157): We discussed about the notion of true dimension. Every time we measure we produce a different dimension. Dimension has one to many relations to measurement event. Finally we concluded that dimension is a unique result of measurement or an approximation of quantifiers. Martin made changes to the scope note of E54. We have to review the examples. (See text in the appendix B, section 4.4)

7. Name use: Martin proposed a new example to E7 Activity and changes to the scope note of P16 in order to fulfill the notion of name use. See text in the appendix B, section 4.3)

8. CEO presented the E85 Joining, E86 Leaving, P143-146 (see appendix B, section 4.6)

9. Practical Scope: The practical scope is changed in the text of CRM (see text in the appendix B) and the list of changes in the Practical Scope should be updated on the Web site. The following should be added to the site:

Museumdat

FRBR

FRAD

MIDAS

Dublin Core Collections Application Profile

CDWA-Lite

VRA


And PREMIS, METS, ORE, OAIS should be checked.
10. Discussion about Symbolic Object. Three choices were proposed: (i) to add two new classes E89 Propositional Object, E90 Symbolic Object (ii) to put F1 Work under E73 Information Object and to make the appropriate changes to E73 (iii) to put work under E28 Conceptual Object and to provide a hook for P19, P103. The first choice was accepted. Two new classes were added. (See text in the appendix B). The issue 158 is closed. Also changes to E28 made by Steve. (See text in the appendix B)

11. Final version of amendments for submitting to ISO. We decided to close the amendments to CRM. The CRM SIG will not propose any other changes except the notions of compatibility and type. The final decision about these notions will be taken at the CIDOC 2008 conference. The last version is the 4.2.5 and a final list of amendments will be written.

12. How we make extensions: digital provenance, rights, plans.

13. ISSUE 154. CEO will prepare the examples for curation activity. Then this issue will be closed.

14. Discussion about compatibility. We decided we should address (a) the data structure compatibility (b) the system compatibility and (c) authorization process of compatibility (see text in Section 4.5). Also we decided that when assessing the compatibility the cardinality restraints should be ignored (considering that all the properties are many to many).

15. Registry services: Mika and FORTH will look at that.

16. Next meeting 3 days in London, November 5,6,7 2008

17. João Oliveira proposed, according to the CIDOC CRM document, that "since the intension of the subproperty extends the intension of the superproperty, the most appropriate CIDOC CRM superproperty for F5 Item.R10 is example of (has example): F3 Manifestation Product Type should be the E55 Type. P137: is exemplified by (exemplifies): E1 CRM Entity instead of E1 CRM Entity.P2 has type (is type of): E55 Type, considering that to be an "example" is not a "more restrictive" case of to be a "type"." So João proposed to invert  the Range with the Domain of R10 and to declare that:

R10 has example (is example of)

Domain: F3 Manifestation Product Type

Range: F5 Item

Subproperty of: P137 is exemplified by (exemplifies)

We discussed the comments and remarks made by João and Vladimir and we noted that this is not the sense of R10 since the notion of “exemplifying” in P137 is that of selecting ONE instance to be a particular good representative. This notion of “exemplifying” is similar to the representative assignment notion in the Annex of the FRBRoo document. Finally we decided to invert P137 and to make P137 isA P2 accepting that “to be an example of something is to have the type of something” (see appendix B).

18. Resolving the issue 156, about measuring the process and the dimension of process we decided to change the range of P39 and instead of E70 Thing to be E1 CRM Entity

19. We had decided to change the scope note of P46 to generalize the notion of components (from issue 160). The new scope note is presented in the appendix B.

20. The name of P35 is changed to be compatible with the already changed inverse name (appendix B)

21. We checked the revised scope note (see minutes of 16th meeting) of P139 (issue 146). The revised scope note of P139 is presented in the appendix B.

22. We discussed about how to get import / export from the wiki in order to obtain the parallel display of a text in different languages. Also we agreed that we need to present updated versions of CRM in different languages. TMX (Translation Memory eXchange) was mentioned but no clear decision was made.

23. FORTH will update the TELOS base and create the RDF version.

24. GG presented the implementation of CRM 4.2.4 in OWL. Comments on this implementation are presented in Appendix B. We decided to add a note in the CIDOC site about cardinality constraints in the OWL version. This note should inform the users to remove the cardinality constraints if they want to use this version for information integration.

25. We discussed if we can declare P134 isA P120, P9 isA P117B, P10 falls within P117. Finally, since it is not subsumed that every time “continue” means “occurs before” or “meets in time” we decided to examine if we need generalized properties of ALLEN operators.

2. TO DO LIST

1. FRBR 
a. to make a remark in the introduction about work in FRBRER and about work in FRBROO

b. CEO will check if there is any problem with terminology in F2, F3, F4. (Gordon Dunsire’s first comment)

c. F6 to be reconsidered and rephrased since the conceptual object cannot be destroyed, just lost. (The scope note of E28 is changed in the meeting).

d. The use of quote marks for titles is inconsistent and ambiguous (double quote marks are also used for terms) (FORTH will do it).

e. A text will be prepared by PLB and CEO about FRBRoo ver0.9 for the FRBR review meeting.

f. To provide a key example about the use of FRBR (from Anders Cato text).
g. RS will answer Cato’s question about “How perceivable is it that students at library schools will be able to take in this model? Have you tested the model on students? We fear that it might be too complex for a student at an average level to grasp.”
2. About FRBR CORE

a. RS will send examples following  the draft proposal of FRBR core.

b. MD, Trond and PLB will work on FRBR core schemes.

c. LB will send application profiles.

3. About CIDOC CRM

a. Update the text in the site about Practical Scope (FORTH).

b. Final version of amendments (FORTH).

c. CEO will prepare the examples for curation activity.

d. Registry services: Mika and FORTH will look at that.

e. FORTH will update TELOS base and will create the RDF version.
f. To add a new issue about if we need a superclass for properties of ALLEN operators (FORTH).

g. PLB will find out of the procedures that the ISO organization follows about testing the compatibility.

h. To send by email the example for P5 and to vote by internet (FORTH).

i. To make an issue about types and vote in the internet.

APPENDIX A

The appendix A contains the changes in FRBRoo. The changed text is marked with green letters.

2.1. Examples of F21, F26, R13

F21 Recording Work 
Subclass of:
F16 Container Work

Superclass of: 


Scope note:
This class comprises works that conceptualise the capturing of features of perdurants. The characteristics of the manifestation of a recording work are those of the product of the capture process. The characteristics of any other works recorded are distinct from those of the recording work itself.

Examples:
The concept of recording the rescue/recovery of the Swedish 17th century warship Vasa April 24. 1961

The concept of the third alternate take of the musical work entitled “Blue Hawaii” as performed by Elvis Presley in Hollywood, Calif., Radio Recorders, on March 22nd, 1961 

The concept of recording the Live Aid concerts July 13, 1985, in London, Philadelphia, Sydney and Moscow

F26 Recording

Subclass of: 
F22 Self-Contained Expression

Superclass of: 


Scope note:
This class comprises expressions which are created in instances of F29 Recording Event. A recording is intended to convey (and preserve) the content of one or more events. 

Examples:
The set of signs that make up the third alternate take of the musical work titled “Blue Hawaii” as performed by Elvis Presley in Hollywood, Calif., Radio Recorders, on March 22nd, 1961

The encoded content on the colour film taken by Swedish Television of the rescue/recovery of Swedish 17th century warship Vasa April 24. 1961.
Properties:


R13 is realised in (realises)

Domain:

F21 Recording Work

Range:
F26 Recording

Superproperty of:


Subproperty of: 
F1 Work. R3 is realised in (realises): F22 Self-contained Expression

Quantification:
(0:n,0:1)

Scope note:
This property associates an instance of F21 Recording Work with an instance of F26 Recording realising the instance of F21 Recording work. This is a shortcut of the more elaborated path through R22 was realised through, F29 Recording Event and R21 created, which should be used when information about the recording event is available.

Examples:

The concept of the third alternate take of the musical work entitled “Blue Hawaii” as performed by Elvis Presley in Hollywood, Calif., Radio Recorders, on March 22nd, 1961 (F21) R13 is realised in The set of signs that make up the third alternate take of the musical work entitled “Blue Hawaii” as performed by Elvis Presley in Hollywood, Calif., Radio Recorders, on March 22nd, 1961 (F26). 

The concept of documenting the Live Aid concerts July 13, 1985, London, Philadelphia, Sydney and Moscow (F21) R13 is realised in  the set of signs that make up the content of  the four DVD disk edition of the Live Aid concert, realised by WEA November 16, 2004 (F26) 

The concept of recording the rescue/recovery of the Swedish 17th century warship Vasa April 24. 1961 is realised in the encoded content on the colour film stored in the Vasa Museum in Stockholm and DVDs on sale in the Museum.
2.2. F33 issue

[Issue: According to what was said in Nuremberg, examples #2, 3, and 4 should be dropped, as neither microfilms nor digitisations are regarded as “reproductions” in FRBROO… although they are precisely what librarians mean by “reproduction”! As a rule, we don’t catalogue photocopies, or very exceptionally (the example for R30 produced (was produced by) and R31 is reproduction of (has reproduction) is real). Is F33 Reproduction Event really needed, then? In FRBRER, a facsimile edition is regarded as a reproduction; if F33 is kept, I should add an example for such a case]

The resulted text for R33 follows:

F33 Reproduction Event

Subclass of: 
E12 Production

Scope note:
This class comprises activities that consist in making copies by a mechanical process of an instance of E24 Physical Man-Made Thing, in order to preserve the expression carried by it. A Reproduction Event results in instances of E84 Information Carrier coming into existence. Since one is produced from the other, and will exhibit different features, copies and original are not regarded as siblings.

This class makes it possible to account for the legal distinction between private copying for the purpose of “fair use,” and mass production for the purpose of dissemination. 

F32 Carrier Production Event is a process characterized by the intention to produce physical items of a publication. It will employ the typical production means foreseen for this publication from the beginning. The Reproduction Event is a process characterized by a method suited to transfer an expression from an existing item or other information carrier to a new information carrier. In some cases, a publisher may choose to use instance of F33 Reproduction Event for publication. In this case, the copies, but not the original, may be regarded as instances of F5 Item. It is the existence of an explicit production plan that makes the difference. As a consequence, F33 Reproduction Event and F32 Carrier Production Event are not declared as disjoint, which makes it possible to account for such situations that could be regarded as instances of both Production Event and Reproduction Event.

Examples:
My photocopying now for my own private use an exemplar of the article titled “Federal Court’s Ruling Against Photocopying Chain Will Not Destroy ‘Fair Use’” by Kenneth D. Crews, issued in “Chronicle of higher education”, 17 April 1991, A48

The BnF’s producing in 1997 the microfilm identified by call number “Microfilm M-12169” of the exemplar identified by shelf mark “Res 8 P 10” of Amerigo Vespucci’s “Mundus novus” published in Paris ca. 1503-1504

The BnF’s reproducing in 2001 the exemplar identified by call number “NC His Master’s Voice HC 20” of a 78 rpm phonogram released by Gramophone in 1932, as part of the CD identified by call number “SDCR 2120”

The BnF’s making in 2003 a digitisation, identified by call number “IFN 7701015”, of the collection of drawings (held by the BnF) that were made by Étienne-Louis Boullée in 1784 for his project of a “Newton Cenotaph” 

Properties:

R29 reproduced (was reproduced by): E24 Physical Man-Made Thing
R30 produced (was produced by): E84 Information Carrier

2.3. Comments on FRBRoo ver0.9 

Final text of the answers sent to the authors of comments:

Responses to Gordon Dunsire’s comments:

1. Generally, I think the draft is good, and I do not have any significant comments to make. However, the document has the same problems with terminology as similar documents such as RDA, etc.

e.g. p31, section for F2 Expression refers to "items".

p32, section for F3 Manifestation Product Type refers to "publication".

p33, same section refers to "publication product".

p33, section for F4 Manifestation Singleton refers to "objects".

All these terms are referring to essentially the same thing. And most of these terms are used also used in class labels. This is inconsistent, and may lead to ambiguity and erroneous interpretation.

The Group appreciates Gordon Dunsire’s positive judgement about the document and thanks him warmly for his acute reading. The Group will check the consistency of the terminology used throughout the document, and recognises that the term “item” in the first example quoted above is particularly infelicitous; this scope note was taken from CIDOC CRM, where the term “item” is not problematic as “Item” is not a declared class, but in the context of FRBROO it should certainly be avoided wherever it does not refer specifically to the F5 Item class. However, the Group does not agree that “all these terms are referring to essentially the same thing;” in the first sentence, “items” is a very vague and generic term for any kind of creation of the mind; in the second and third sentences, “publication” and “publication product” do refer to the same notion, true, but this notion is distinct from the notion referred to in the first example, although it is still an abstract notion; and in the fourth sentence, “object” refers to any kind of physical thing, provided it carries an expression. The text will be changed accordingly.

2. p34, section for F6 Concept states "[Instances of E28 Conceptual Object] cannot be destroyed as long as they exist on at least one carrier or in memory. Their existence ends when the last carrier is lost." This is ambiguous. Does existence end when the last memory is forgotten? Does it end when the last carrier is destroyed, rather than "lost"? – but this is from CIDOC CRM version 4.0, so it should either be clarified there, and retranscribed to FRBRoo, or FRBRoo should clarify with a different Scope note.

Both the FRBR/CIDOC CRM Harmonisation Group and the CIDOC CRM Special Interest Group recognise that the phrasing of the scope note for E28 Conceptual Object in CIDOC CRM needed to be improved, and the CIDOC CRM SIG thanks Gordon Dunsire for pointing to that issue. The scope note was therefore reworded in both documents. The new version reads: “(…) They cannot be destroyed. They exist as long as they can be found on at least one carrier or at least one human memory. Their existence ends when the last carrier and the last memory are lost.”

3. p37, section for F13 Identifier states "The class F13 Identifier is not normally used for machine-generated identifiers used for automated processing unless these are also used by human agents." – This is ambiguous. A machine-generated identifier such as a local table row identifier is unlikely to be used directly by any human agent, UNLESS it subsequently appears in, say, a parameterised URL (e.g. "http://mydomain.com?id=1234). Should F13 be used in this situation? What about URIs generated by registries?

The two examples provided by Gordon Dunsire correspond exactly to the intended meaning. As long as a machine-generated identifier is used as an identifier only by a machine, it is out of the scope of the model, and therefore not regarded as an instance of F13 Identifier. From the moment it is used as an identifier also by a human being, it becomes an instance of F13 Identifier. Therefore, a parameterised URL such as "http://mydomain.com?id=1234" is an instance of F13 Identifier.

4. p41, section for F21 Recording Work refers to "perdurants". An English definition of this somewhat obscure term cannot be found via a Google search for "definition:perdurant" (there is a French definition, but I'm not certain that it refers to the same concept). There is no definition at all for "perdurants". A Google search for "perdurants" shows that it is a technical term used in ontologies (I think). FRBRoo itself refers to the term on p12, but does not make it clear that it is the preferred term, instead of "temporal entities" or "phenomena".

“Perdurant” is a philosophical term. The Group recognises however that it is not in frequent use, and agreed to replace it with its (hopefully more easily understandable) synonym “occurrent” wherever it… occurs in the document.

5. p42, examples for F21 Recording Work has an "issue" note which should be removed. I don't find the examples obscure, and I think I would be able to explain them.

Actually, this “issue” note should have been removed before the document was circulated. It has now been done.

6. p48, section for F33 Reproduction Event has a comment which should be removed. I think F33 needs to be retained, but with the extra examples and without the microfilm and digitisation examples as the comment states. I don't agree with the comment that photocopies are only catalogued "very exceptionally"; there is a whole class of situations where this would be the rule, e.g. loss of original manuscripts with only photocopies left as manifestations.

Of course, the comment has to be removed. The Group agrees that photocopies can (and even should) be catalogued when an original manuscript was lost (this is exactly the type of example that the Group had in mind), but maintains however that it is a rather marginal case.

7. Some general inconsistencies:

The use of quote marks for titles is inconsistent and ambiguous (double quote marks are also used for terms).

e.g. p84, examples for E3 Condition State encloses Amber Room in quotes, but this is not a title.

e.g. p52, examples for R8 consists of (forms part of) uses double quotes for both titles and terms.

See also the p55 example mentioned below.

The Group will check the use of double quotes throughout the document.

8. Some specific typos and minor inconsistencies, etc.:

p.29: CLR6 code erroneously included in Property name.

p49: "1:many, many:many, many:1" in Quantification, but then given as "0:n", etc. in subsequent property declarations.

p55: examples for R14 incorporates (is incorporated in) italicises "King Lear" and "Rite of spring" but not other titles; and italics are being used to indicate properties.

p58: examples for R22 created a realisation of (was realised through) does not italicise the property.

p.84: examples for E3 Condition State refers to "Peterh of Palace"?

p87: scope note for E11 Modification italicises the class E57 Material

The Group will fix all typos pointed out by Gordon Dunsire. Thanks!

Responses to the Cataloguing Committee of the Swedish Library Association

a) The model is very complex. How make ordinary librarians understand and hopefully apply it? 

b) Could we hope for a simplified more user friendly version of the model? 

As these first two questions are closely interrelated, the Group addresses them with a single response. It is the Group’s intention that FRBRER and FRBROO will continue to co-exist. The entity-relationship version is certainly easier to understand and to explain for both students and librarians; its pedagogical qualities are certainly not to be dismissed. The object-oriented version is more specifically intended for system designers, information scientists, designers of Semantic Web applications… and librarians with a curious mind, of course. “Ordinary librarians,” as our Swedish colleagues put it, can live perfectly well with the original, entity-relationship version of FRBR. Besides, it is also the Group’s intention to develop, once FRBROO has been fully stabilised, a “FRBR Core,” i.e., a minimal XML schema that will show how the “complex” model can be turned into a simple data format.

c. It was stressed that the CIDOC CRM model is just as complex, but to understand FRBRoo it is advisable to start with the CIDOC CRM model. 

The Group agrees that this is advisable.

d) How much interest has the museum community shown in the FRBRoo model? What about the archive world?

FRBROO is not primarily intended for the museum community. The IFLA/ICOM collaboration has triggered interest from the International Council for Archives (ICA), and the Canadian archivist Gerald Stone is very much interested in taking part in such collaboration. He has talked about it to Daniel Pitti (who is behind the EAD DTD and EAD Schema), who agrees that a similar effort should be made in the archives world toward a common model. Besides that, the combined models already enjoy rapid take-up in funded international projects and PhD theses.

e) Our main preoccupation with the model is to understand for whom it is intended? Is it not mainly for the builders of library and museum catalogues? Or is there no implementation thought behind it?

The model can be used to analyse the internal processes. Such analysis is performed either by librarians when optimising the activities and planning new computer applications or by developers of such applications. For instance, the model can be used to check if a given relation exists in the data produced by a given institution, which can look at the reality behind the data more easily through the model. It describes how entities in the library world are interrelated and related to other “worlds” or domains. It is a guide to what answers we want to get from a system, and what information elements we should implement in order to obtain those answers. As such, it addresses system designers familiar with conceptual modelling, system integrators, but also librarians interested in understanding and improving their processes. It is not a blueprint for a database schema.

f) In FRBR(ER) the work level seemed very clear and uncomplicated. Now it has become very complex and sometimes we cannot really see why one has to go so far back in time as to try to grasp the “idea” or thought preceding the work. Who can benefit from all these dimensions? Wouldn’t it be better to have another term for “the thought” leading up to the creation of the work?

FRBROO does not “invent” new concepts in addition to FRBRER. Rather, it strictly interprets the concepts already implicitly present in FRBRER. The concept Work Conception was introduced to make explicit what is meant with FRBRER “4.2.3 Work: Date of the work”. A date is meaningless without a process associated with it. Which process do we refer to by this date? This is precisely what an ontology, in contrast to a database schema, is good for.

In FRBRER the Work entity was not sufficiently elaborated, and rather problematic. Besides, the role of FRBROO (and of FRBRER) is not to be prescriptive, it is not a cataloguing code, but a merely logical construct designed to analyse the structure of those bits of reality we have to catalogue. FRBROO does not say what should be documented, it is “just” an ontology, and the logical position it advocates is that nothing in the world can exist unless it has begun to exist at one point in time. A work is something that exists; therefore it must have begun to exist: this is all that FRBROO says when it comes to F27 Work Conception. A work has necessarily temporal limits; whether these temporal limits are actually documented in a system or not is quite a different issue. A library catalogue can be perfect without any attempt at implementing in actual data the F27 Work Conception class. A paragraph will be added in the introduction to FRBROO in order to make this point as clear as possible.
g) It appears that in this model the Expression entity becomes less complex, but at the expense of the work entity.

Work is not really made more “complex;” the Group just felt the need for a more detailed explanation for a bunch of relationships. The Group had rather the impression that the respective attributes of Work in FRBRER are overspecialized. In order to identify the cases for which attributes such as the scale of a map are applicable, requires considerable detail. Besides that, this analysis revealed the genericity of container work, which has not been understood in FRBRER .before.

h) How will FRBRoo and RDA cooperate? Was it not very difficult to incorporate FRBR into RDA. Are there any thoughts of incorporating this model as well? And is that manageable?

The Group does hope that the entire conceptualisation expressed in FRBRER is still present in FRBROO; as a consequence, the Group thinks that there should be no major discrepancy between FRBROO and RDA. Besides, the Group insists once again that FRBROO is not meant to be prescriptive, while the role of RDA is to be prescriptive. The Group opines that FRBROO may rather help develop RDA, as it makes some notions explicit.

RDA has settled on a structure based around the entities as presented in the FRBRER final report plus the FRAD entity family, and is using the 4 user tasks and the attributes in its organisation. At this point the completion of FRBROO will not affect the organisation of RDA. However, due to the compatibility of the underlying model, FRBROO and RDA should also be compatible.

i) Some, for the cataloguing community practical levels, have been added now and that we appreciate, such as the “superwork” and container work levels.

The notion of “superwork” was already latent in FRBRER. The Group decided however not to use that dangerous term. There is virtually no difference between Work and “Superwork,” as Barbara Tillett already asserted some years ago; it is just a matter of determining the level at which you deem it useful to stop generalising. This is the role of cataloguing rules, not of an ontology.

j) How will this model influence the FRBR WG on Aggregates? Are not a lot of the questions they are discussing already dealt with in this report?

Some members of the Group are also members of the FRBR Review Group or the FRBR Working Group on Aggregates. Consistency should therefore be achieved.

k) How perceivable is it that students at library schools will be able to take in this model? Have you tested the model on students? We fear that it might be too complex for a student at an average level to grasp.

Richard Smiraglia, the author of The Nature of ‘A Work’ and a member of the Group, has already introduced FRBROO to his students, and reports that he has had “no bad experiences so far.” Anyway, in the teaching experience of other members of the Group, there are some students who never managed to understand FRBRER… It all depends on each individual’s ability to deal with abstractions. At any rate, it is not indispensable to fully understand either FRBRER or FRBROO to be a skilled professional. After all, Cutter never heard a word about FRBR.

Just recently, we got reports from actual take-up in PhD works. The European Project CASPAR uses it. There was no complaint about complexity, for an ontology it is fairly compact. The questions we received were rather: "When is it finished, so that we can use it?"

l) In figure 6 performance and recording works are mentioned as belonging to container work. Are there no more categories? What about images?

There are 4 subclasses of F16 Container Work in all. There can be any number of specialisations to any class in an ontology; if more subclasses of F16 Container Work are needed in the future, they can be added quite easily. Images are not repeated in FRBROO, as they are already described in CIDOC CRM. The categories in FRBROO are only those found implicitly in FRBRER.

Responses to Kelley C. McGrath’s comments:

1. There are a number of sentences in the document of the form of "This does not make the contents of the incorporated expressions part of the Container Work, but only part of the resulting expression." I am not sure I understand what this is saying. Does this mean that "the original work (or an expression of it) + the container work = a new expression that includes both of these" and the container work only consists of the things that were added to the original work?
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[movie Dances with Wolves with an ]
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[audio commentary by the director ]
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[Kevin Costner)]





|


|





|
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[Self-contained expression]

I think it would be helpful to me to see more graphic examples of specific instances.

What the Group meant by the sentence quoted by Kelley C. McGrath, is that the essence of a Container Work consists just of putting things together. By juxtaposing a poem by William Butler Yeats and a poem by Edmund Kean, the editor of an anthology cannot claim that he/she has an authorship relation to either poem, nor that the concepts expressed in either poem become the concepts expressed in his/her own work. The only concept that the editor can claim as his/her own in his/her work, is the idea that these two poems fit well together, and that their juxtaposition is of interest to readers. But all the words and sentences that make up the expression of each of the two poems are actually part of the expression of the editor’s work. In the example provided by Kelley C. McGrath, the Group would regard Dances with wolves as an instance of F15 Complex Work, and the audio commentary as another instance of F15 Complex Work; the presence of one or more than one expression of each of these two works on a DVD is part of the definition of an instance of F19 Publication Work (which is a subclass of F16 Container Work).

2. I am having some trouble understanding some of the types of works, particularly "complex work." Are the following correct interpretations?

* Complex work:



 Peter Jackson's The Lord of the Rings (series of three films)



 Ridley Scott's Blade Runner in its seven different versions (as described by Wikipedia at http://en.wikipedia.org/wiki/Versions_of_Blade_Runner)

Correct.

* Container work:



 Kevin Costner's Dances with Wolves with audio commentary by the director



 Do deleted scenes and making-of featurettes fit here? How about DVDs that come with toy cars?

Each of these expressions (the movie itself, the audio commentary, the featurettes, etc.) is part of the overall instance of F24 Publication Expression which is carried by the DVD (an instance of F3 Manifestation Product Type) and which realises an instance of F19 Publication Work (a subclass of F16 Container Work).

* Aggregation work: 



 Treasures from American Film Archives : 50 Preserved Films (collection of films on 4-disc DVD set)



 3-disc set of Black Hawk Down with special features, including a History Channel documentary and a Frontline episode on the situation in Somalia (are these also Publication works?)

Correct. But the notion of F19 Publication Work extends to all aspects of the publication, including cover art, etc.; if you mean just the digital content of the three discs that make up Black Hawk Down, then it is an instance of F22 Self-Contained Expression that realises an instance of F17 Aggregation Work; if you mean also the graphic aspects of the box, then it is an instance of F22 Self-Contained Expression of an instance of F19 Publication Work.

* Serial work:



 LPD Video Journal of Education



 Would TV series (e.g., Friends, Nova) fit here?

If TV series are regarded by cataloguing rules as serials, then they fit here.

* Performance work: Is this intended to apply to the performance element of feature films? 

This class was designed to cover the sets of concepts that pertain to the elaboration of live performances, and of performances that take place with the sole purpose of being recorded (e.g., in movies, studio recordings of music, etc.).

* Recording work: Is this intended to apply to recordings of feature films? documentaries? animation? Only straight-through recordings of live events (which may later be edited)?

This is intended to apply to sets of concepts that pertain to the elaboration of any kind of recording. The type of the thing recorded is not taken into consideration: it can be birdsong, the changing aspect of the Empire State Building over eight hours in an Andy Warhol movie, or anything.

It would be helpful to me to have additional graphic representations of specific situations. It would also be helpful in some cases (at least for the less literate among us) to have the point of some of the examples spelled out. I find the examples under "F15 complex work" particularly opaque. Are these intended to say that some of the works are made up of component parts (The Ring) and some exist in various versions (Hamlet)?

Yes, this is exactly the intended meaning.

Responses to Martha M. Yee’s comments:

1. I find this exercise a little confusing because I can't quite put my finger on its purpose.  With categories such as F27, work conception, it appears to be trying to do something quite different from the organization of existing documents and works of art that we carry out in libraries, archives and museums; perhaps FRBRoo is conducting an exercise in artificial intelligence, such as making an attempt at mapping human concepts such that a computer can reason about them?

In a way this is true. The formalism used in FRBROO makes this ontology suitable for Semantic Web applications, and the notion of “Semantic Web” was sometimes introduced as a follow-up to AI developments. But the primary reason is to make silent assumptions behind data formats explicit for the designers, so that we can be aware of them and take informed decisions about different design alternatives of data formats adapted for particular functionality.

2. There also seems to be a bias towards works with a single creator.  Figure 1, Work and time, for example, is too simplistic to describe the creation of a commercially released theatrical motion picture, which is a collaborative process involving many "drafts" of screenplays, costume designs, set designs, musical scores, etc., before the film is even produced, let alone released to the public.  The explanation for Figure 7 on p. 19 states "An instance of F1 Work begins to exist from the very moment an individual has the initial idea that triggers a creative process in his or her mind," but this is contradicted at F1 itself by the statement that "a work may be elaborated by one or more actors simultaneously or over time."

Perhaps the comment on Figure 7 should be rephrased as: “An instance of F1 Work begins to exist from the very moment an individual or group of individuals has the initial idea…” Anyway, there is neither a bias towards works with single creators, nor a contradiction. Figure 1 fits for movies as well as for poems. The movie as a work begins to exist from the very moment someone (no matter whether it is the screenwriter, the director, the producer or anybody else) thinks “Let’s make a movie!” Of course, it is necessary to go through a huge number of intermediate stages before the movie is actually released. F27 Work Conception, which is defined as a class in FRBROO and serves only to allot a time limit to an instance of F1 Work, is not to be equated with the notion of Work elaboration, which is not defined as a class but is also represented on Figure 1. The process here referred to as “Work elaboration” can be extremely long and difficult and can involve more than 1.000 persons, while the instance of F27 Work Conception for that same work can last less than 1 second and involve only one person.

Actually FRBROO has successfully been tested in the European Project CASPAR with a very complex example of a multimedia stage production.

3. On p. 19, it is stated that "Sound recordings and moving images are particular cases of expressions, in that they involve both external events (the 'things' being recorded, either performances of works or just natural events) and decisions made by one or more than one individual."  I would disagree that moving images are necessarily expressions of performed works.  Moving images are primarily visual works with audio components, not textual works or performed works.  They are created collaboratively by producers, directors, screenwriters, cinematographers and editors, and they are created by running film through a camera, not by writing words on a page.  The recording IS the creation; the recording IS the work, not the expression of another work.  I believe this is sometimes true of musical sound recordings, too; my understanding is that Duke Ellington, in producing the sound recordings of his own compositions, was creating a musical work in the process of recording it.  F21, recording work is an intriguing category in FRBRoo, but I can't tell from the scope and the examples whether it really fits moving image works.

The sentence quoted by Martha M. Yee does in no way imply that moving images are necessarily expressions of performed works, nor that they are created by writing words on a page. The sentence from page 19 does quite clearly state that performances are only one possible kind of moving image expression. The position of FRBRoo is incompatible with the assertion that “the recording IS the work” as the “decisions made by one or more than one individual” are essential to the Work as stated in the sentence under discussion.

4. In F1, work, the statement that "the substance of work is concepts," is a dangerous one.  I suggest that the FRBRoo creators go back and reread Seymour Lubetzky on the danger of equating "work" with "ideas."  The same ideas can be had and held by many different people.  What is more essential to "work" is the style in which the ideas are expressed; that is more likely to be unique to a particular person or a particular group of persons (in the case of moving images).

The substance of F1 Work is declared as consisting of concepts; that is, not just the ideas expressed, but also the concepts that constitute the style in which they are expressed. The Group does not agree that “concepts” can be equated with “ideas,” and we are therefore unsure of the nature of the objection. If “style” is viewed as something (what?) which does not belong to the domain of “concepts,” to what domain does it belong, then? In the Group’s view, “I will write this in iambic pentameters” is a concept and does belong to the economy of a given work such as, say, Hamlet.

5. In F2, I find the use of text, poem, image, etc. in the definition of expression to be misleading; I know this goes back to FRBR, but when you look at the FRBR examples, you see that a change from, for example, text to image (as when a film of a Shakespeare play is made) creates a new work, not an expression of an existing work.  It would be safer to describe expression as a change in content of an existing work that is not so major (for example, so major as to change from text to image) that it creates a new related work.  This might need to be qualified with some discussion of the degree to which the FIRST expression of a work is usually given a great deal of weight in the description of the work as a whole.

The role of the scope note for F2 Expression is to specify the characteristics of instances of F2 Expression, not to say whether any given instance of F2 Expression realises a “new work” or the “same work” (“same” as what?). Criteria to guide a cataloguer in recognising an expression that is related to a work that is already represented in the catalogue by other expressions, as opposed to an expression whose addition to the catalogue will also add an instance of a work to the catalogue, is entirely the province of cataloguing rules, not of conceptual models such as FRBROO. The appendix to FRBROO on the process of representative expression and manifestation assignment does highlight the cataloguer's thought process in making the links between expressions and works, and between manifestations and expressions.

6. In F8, I am puzzled by the statement that "this class pertains to particular ocurrences, and not to types of events, such as 'my birthday,' which reoccurs periodically."  Does that mean that the World Series, or the Miss America Pageant are not events because they reoccur periodically?  Is an earthquake an event?

Each individual Miss America Pageant is an instance of F8 Event, each individual earthquake is an instance of F8 Event. The notion of “Miss America Pageant” and the notion of “earthquake” are types of events. The notion of a type is a powerful one within CRM that is used also by FRBROO (class E55 Type).

7. It seems very odd to a librarian like me to see "Italian Americans" treated as a "corporate body" in F11.  Would it not be useful to FRBRoo to make a distinction between classes of persons and an actual organization that has a name and acts as an entity?  Italian Americans as a group do not publish books or make recommendations but the Italian American Federation of Milwaukee County might.

The Working Group thanks Martha Yee for highlighting this issue. The Working Group will revisit the question to determine which CIDOC CRM entity is the best equivalence for F11 Corporate Body and revise the examples accordingly. CIDOC CRM includes both E74 Group (currently equated to F11 Corporate Body) and also E40 Legal Body.

8. The definition of individual work in F14 as "realised by one and only one self-contained expression" seems to fly in the face of the very purpose of defining work in FRBR, that is to create an umbrella for the various expressions of a work that are created by translation, by republication with commentary and annotation, by revision, by performance of a work intended for performance, and so forth.  To define a translation (or any other new expression) as a new work, as FRBRoo seems to be doing (both here and more explicitly in F15), or a performance as a new work (as in F20), is to render the concepts of work and expression worthless for serving the users of library catalogs.

The task of “creating an umbrella for the various expressions of a work” is performed by F15 Complex Work. The role of F14 Individual Work is to acknowledge the fact that each “text” (in the broadest sense of that term) conveys its own, unsubstitutable set of concepts (including its own “style,” regarded by Martha Yee as work-defining at point 4; two translations can be in very different styles indeed, and yet remain “faithful” to the original). It also serves to make FRBR compatible with conceptualisations from other communities; e.g., for rights societies and publishers, each translation is regarded as a work.

9. The concept of complex work in F15 is confusing.  How would one know when a work first appeared that it would eventually become a complex work?  Would it not be easier to simply create the relationship "related work," or "derived work," or something like that?  

A work does not “become” a complex work. When a textual output is published for the first time, it can already have a very long history behind it: it may be the result of 50 successive drafts. The existence of a complex work is recognised from the moment two instances of F14 Individual Work are recognised as interrelated through similarities of some kind. It is the role of cataloguing rules, not of an ontology, to prescribe when the “similarities” are overwhelmed by so many and/or so significant “differences” that it is necessary to regard instances of F14 Individual Work as interrelated by “derivation relationships” between two instances of F15 Complex Work, rather than through a “membership relationship” to a common instance of F15 Complex Work.

10. What is the difference between container (F16), aggregation (F17), and publication (F19) works?

F16 Container Work is not meant to be actually implemented: it just serves to hold the other ones together. If you look at the examples for F16 Container Work, none of them is “just” an example for F16 Container Work: each of them is actually an instance of a subclass of F16, which is specified in square brackets after the example. F17 Aggregation Work is of an “authorial” nature: it is, for instance, the concept of combining a number of texts by various authors in order to obtain a “single text” submitted by the editor of an anthology to a publisher. F19 Publication Work consists of adding further content to an “authorial” output in order to define the final commercial product, e.g. the illustrated cover for an anthology.
3. APPENDIX B

The appendix B contains the changes in CIDOC CRM. The changed text is marked with green letters.
3.1. Changes in Practical scope

Practical Scope (OLD)

“The Practical Scope
 of the CRM is expressed in terms of the current reference standards for museum documentation that have been used to guide and validate the CRM’s development. The CRM covers the same domain of discourse as the union of these reference standards; this means that data correctly encoded according to any of these museum documentation standards can be expressed in a CRM-compatible form, without any loss of meaning.”

Practical Scope (NEW)
“The Practical Scope of the CRM is expressed in terms of the current reference standards for museum documentation that have been used to guide and validate the CRM’s development. The CRM covers the same domain of discourse as the union of these reference standards; this means that for data correctly encoded according to these museum documentation standards there can be a CRM-compatible expression that conveys the same meaning.”

3.2. Propositional Object: scope note and properties

E89 Propositional Object

Subclass of: 
E28 Conceptual Object

Superclass of:  E73 Information Object



E30 Right
Scope note: 
This class comprises immaterial items, including but not limited to stories, plots, procedural prescriptions, algorithms, laws of physics or images that are, or represent in some sense, sets of propositions about real or mental things and that are documented as single units or serve as topic of discourse. 

This class also comprises items that are “about” something in the sense of a subject. In the wider sense, this class includes expressions of psychological value such as non-figural art and musical themes. However, conceptual items such as types and classes are not instances of E89 Propositional Object. This should not be confused with the definition of a type, which is indeed an instance of E89 Propositional Object.

Examples: 


· Maxwell’s Equations

· The ideational contents of Aristotle’s book entitled ‘Metaphysics’ as rendered in the Greek texts translated in … Oxford edition…

· The underlying prototype of any “no-smoking” sign (E36)

· The common ideas of the plots of the movie "The Seven Samurai" by Akira Kurosawa and the movie “The Magnificent Seven” by John Sturges
· The image content of the photo of the Allied Leaders at Yalta 1945 (E38)
Properties:

P148 has component (is component of) E89 Propositional Object

P67 refers to (is referred to by): E1 CRM Entity

(P67.1 has type: E55 Type)

P129 is about (is subject of): E1 CRM Entity
P67 refers to (is referred to by)

Domain:

E89 Propositional Object
Range:

E1 CRM Entity

Superproperty of:
E31 Document. P70 documents (is documented in): E1 CRM Entity


E32 Authority Document. P71 lists (is listed in): E55 Type

E89 Propositional Object. P129 is about (is subject of): E1 CRM Entity


E36 Visual Item. P138 represents (has representation): E1 CRM Entity

Quantification:
many to many (0,n:0,n)

Scope note:


This property documents that an E89 Propositional Object makes a statement about an instance of E1 CRM Entity. P67 refers to (is referred to by) has the P67.1 has type link to an instance of E55 Type. This is intended to allow a more detailed description of the type of reference. This differs from P129 is about (is subject of), which describes the primary subject or subjects of the E89 Propositional Object.

Examples:


· the eBay auction listing of 4 July 2002 (E73) refers to silver cup 232 (E22) has type item for sale (E55)

Properties:
P67.1 has type: E55 Type

P129 is about (is subject of)

Domain:

E89 Propositional Object
Range:

E1 CRM Entity

Subproperty:
E89 Propositional Object. P67 refers to (is referred to by): E1 CRM Entity

Quantification:
many to many (0,n:0,n)

Scope note:
This property documents that an E89 Propositional Object has as subject an instance of E1 CRM Entity. 
This differs from P67 refers to (is referred to by), which refers to an E1 CRM Entity, in that it describes the primary subject or subjects of an E89 Propositional Object.

Examples:


· The text entitled ‘Reach for the sky’ (E33)  is about Douglas Bader (E21)

P148 has component (is component of)
Domain:

E89 Propositional Object
Range:


E89 Propositional Object
Superproperty of:


Subproperty of:


Quantification:
(0:n,0:n)

Scope note:
This property associates an instance of E89 Propositional Object with a structural part of it that is by itself an instance of E89 Propositional Object.

Examples:
The Italian text of Dante’s textual work entitled “Divina Commedia” (E33) P148 has component The Italian text of Dante’s textual work entitled “Inferno” (E33)

E90 Symbolic Object

Subclass of: 
E28 Conceptual Object



E72 Legal Object

Superclass of:  E73 Information Object



E41 Appellation
Scope note: 

This class comprises identifiable symbols and any aggregation of symbols, such as characters, identifiers, traffic signs, emblems, texts, data sets, images, musical scores, multimedia objects, computer program code or mathematical formulae that have an objectively recognizable structure and that are documented as single units.

It includes sets of signs of any nature, which may serve to designate something, or to communicate some propositional content. 

An instance of E90 Symbolic Object does not depend on a specific physical carrier, which can include human memory, and it can exist on one or more carriers simultaneously. An instance of E90 Symbolic Object may or may not have a specific meaning, for example an arbitrary character string.

Examples: 


· ‘ecognizabl’

· The “no-smoking” sign (E36)

· ‘BM000038850.JPG’ (E75) 

· image BM000038850.JPG from the Clayton Herbarium in London (E38)

· The distribution of form, tone and colour found on Leonardo da Vinci’s painting named “Mona Lisa” (E38)

· The Italian text of Dante’s “Divina Commedia” as found in the authoritative critical edition La Commedia secondo l’antica vulgata a cura di Giorgio Petrocchi, Milano: Mondadori, 1966-67 (= Le Opere di Dante Alighieri, Edizione Nazionale a cura della Società Dantesca Italiana, VII, 1-4)
(E33)

Properties:

P106 is composed of (forms part of) E90 Symbolic Object

P106 is composed of (forms part of)

Domain:

E90 Symbolic Object
Range:


E90 Symbolic Object
Superproperty of:


Subproperty of:


Quantification:
(0:n,0:n)

Scope note:
This property associates an instance of E90 Symbolic Object with a part of it that is by itself an instance of E90 Symbolic Object, such as fragments of texts or clippings from an image.
Examples:


· This Scope note P106 has part ‘fragments of texts’
· ‘recognizable’ P106 has part  ‘ecognizabl’

3.3. Changes in the examples of E7 Activity P16 for the name use

E7 Activity

Subclass of:   
E5 Event

Superclass of: 
E8 Acquisition 

E9 Move

E10 Transfer of Custody 

E11 Modification 

E13 Attribute Assignment

E65 Creation 

E66 Formation 

E85 Joining

E86 Leaving

Scope note:
This class comprises actions intentionally carried out by instances of E39 Actor that result in changes of state in the cultural, social, or physical systems documented. 

This notion includes complex, composite and long-lasting actions such as the building of a settlement or a war, as well as simple, short-lived actions such as the opening of a door.

Examples:

· the Battle of Stalingrad 

· the Yalta Conference 

· my birthday celebration 28-6-1995

· the writing of “Faust” by Goethe (E65)

· the formation of the Bauhaus 1919 (E66)

· calling the place identified by TGN ‘7017998’ ‘Quyunjig’ by the people of Iraq 

Properties:

P14 carried out by (performed): E39 Actor

(P14.1 in the role of: E55 Type)

P15 was influenced by (influenced): E1 CRM Entity

P16 used specific object (was used for): E70 Thing

(P16.1 mode of use: E55 Type)

P17 was motivated by (motivated): E1 CRM Entity

P19 was intended use of (was made for): E71 Man-Made Thing

(P19.1 mode of use: E55 Type)

P20 had specific purpose (was purpose of): E7 Activity

P21 had general purpose (was purpose of): E55 Type

P32 used general technique (was technique of): E55 Type

P33 used specific technique (was used by): E29 Design or Procedure

P125 used object of type (was type of object used in): E55 Type

P134 continued (was continued by): E7 Activity

P16 used specific object (was used for)

Domain:
E7 Activity

Range:

E70 Thing

Subproperty of: E5 Event. P12 occurred in the presence of (was present at): E77   Persistent Item 

E7 Activity. P15 was influenced by (influenced): E1 CRM Entity

Superproperty of:E7 Activity.P33 used specific technique (was used by):E29 Design or Procedure

E15 Identifier Assignment. P142 used constituent (was used in):E41 Appellation

Quantification:
many to many (0,n:0,n)

Scope note:
This property describes the use of material or immaterial things in a way essential to the performance or the outcome of an E7 Activity. 

This property typically applies to tools, instruments, moulds, raw materials and items embedded in a product. It implies that the presence of the object in question was a necessary condition for the action. For example, the activity of writing this text required the use of a computer. An immaterial thing can be used if at least one of its carriers is present. For example, the software tools on a computer. 

Another example is the use of a particular name by a particular group of people over some span to identify a thing, such as a settlement. In this case, the physical carriers of this name are at least the people understanding its use.

Examples: 


· the writing of this scope note (E7) used specific object Nicholas Crofts’ computer (E22) mode of use Typing Tool; Storage Medium (E55)

· the people of Iraq calling the place identified by TGN ‘7017998’ (E7) used specific object ‘Quyunjig’ (E44) mode of use Current; Vernacular (E55)

Properties:
P16.1 mode of use: E55 Type

3.4. Changes to E54

E54 Dimension (old)

(former E38)

Subclass of:   
E1 CRM Entity

Scope note:
This class comprises quantifiable properties that are measured by some calibrated means and can be approximated by numerical values. 

An instance of E54 Dimension is regarded as the true quantity, independent from its numerical approximation, e.g. in inches or in cm. The properties of the class E54 Dimension allow for expressing the numerical approximation. It is recommended to record all numerical approximations of instances of E54 Dimension as intervals of indeterminacy. Numerical approximations in archaic instances of E58 Measurement Unit used in historical records should be preserved. Equivalents corresponding to current knowledge should be recorded as additional instances of E54 Dimension as appropriate.

Examples: 


· currency: £26.00

· length: 3.9-4.1 cm 

· diameter 26 mm

· weight 150 lbs

· density: 0.85 gm/cc

· luminescence: 56 ISO lumens

· tin content: 0.46 %

· taille au garot: 5 hands

· calibrated C14 date: 2460-2720 years, etc

Properties:

P90 has value: E60 Number

P91 has unit (is unit of): E58 Measurement Unit

E54 Dimension (NEW)

(former E38)

Subclass of:   
E1 CRM Entity

Scope note:
This class comprises quantifiable properties that can be measured by some calibrated means and can be approximated by values, i.e. points or regions in a mathematical or conceptual space, such as natural or real numbers, RGB values etc.

An instance of E54 Dimension represents the true quantity, independent from its numerical approximation, e.g. in inches or in cm. The properties of the class E54 Dimension allow for expressing the numerical approximation of the values of an instance of E54 Dimension. If the true values belong to a non-discrete space, such as spatial distances, it is recommended to record them as approximations by intervals or regions of indeterminacy enclosing the assumed true values. For instance, a length of 5 cm may be recorded as 4.5-5.5 cm, according to the precision of the respective observation. Note, that interoperability of values described in different units depends critically on the representation as value regions.

Numerical approximations in archaic instances of E58 Measurement Unit used in historical records should be preserved. Equivalents corresponding to current knowledge should be recorded as additional instances of E54 Dimension as appropriate.

Examples: 


· the height of silver cup 232

· The RGB value matrix of my digital image IMG_0025 from 4-5-2007

· the wingspan of my stuffed chaffinch ‘Fringilla coelebs Linnaeus, 1758’

· the calibrated C14 date of  bone splinter AC-1983-04532

· The number of coins in the silver hoard XXXX

Properties:

P90 has value: E60 Number

P91 has unit (is unit of): E58 Measurement Unit

3.5. Compatibility

Compatibility has to be examined according to the following issues:

A. Data structure (import / export)

B. System Compatibility (Import / export / access)

C. Good Practice

A. Data structure
Mappings from a local system to CRM

We see the following cases:

1. undecidable mapping
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2. mutual incompatible alternatives

3. multiple correct interpretations : All data following the scope note must be mapped(OK)

4. bad mapping: intended meaning subsumed by some construct in the CRM but not mapped.
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Finally we decided that we have two cases of compatibility

a. complete transformation  in CRM compatible form

b. import capability of core things “informative”


part of relations


similarity


reference
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B. System compatibility

We see the following kinds of access compatibility

1. query language supports the CRM

2. Import compatibility (collection systems)

3. Export compatibility (integrated access system)

To check the compatibility, the kind of compatibility should be declared and a compatible claim should be completed

1st case : export compatibility

a. lowest target class and properties or CRM compatible data structure

b. configurable fields declaration

c. non-mapped elements

2nd case: import

a. lowest class and properties or CRM compatible data structure

3rd case : access compatibility

Access compatibility denotes that access to the data is possible in terms of CRM class and property identifiers by means of same query language or API provided by the target (software) system

d. list of classes and properties

C. Good Practice

We posed the questions about who will be authorized the compatibility with the standard, PLB will find out the procedures that the ISO organization follows  

3.6. E85_E86_P143_P144_P145_P146
E85 Joining 

Subclass of: 
E7 Activity

Scope note: 
This class comprises the activities that result in an instance of E49 Actor becoming a member of an instance of E74 Group. This class does not imply initiative by either party.

Typical scenarios include becoming a member of a social organisation, becoming employee of a company, marriage, the adoption of a child by a family and the inauguration of somebody into an official position. 

Examples:


· The election of Sir Isaac Newton as Member of Parliament for the University of Cambridge to the Convention Parliament of 1689

· The inauguration of Mikhail Sergeyevich Gorbachev as President of the Union of Soviet Socialist Republics (USSR) in 1985 

· The implementation of the membership treaty between EU and Denmark  January 1. 1973
Properties:

P143 joined (was joined by): E39 Actor

P144 joined with (gained member by) E74 Group

E86 Leaving 

Subclass of: 
E7 Activity

Scope note:
This class comprises the activities that result in an instance of E39 Actor to be disassociated from an instance of E74 Group. This class does not imply initiative by either party. 
Typical scenarios include the termination of membership in a social organisation, ending the employment at a company, divorce, and the end of tenure of somebody in an official position.
Examples: 


· The end of Sir Isaac Newton’s duty as Member of Parliament for the University of Cambridge to the Convention Parliament in 1702

· George Washington’s leaving office in 1797

· The implementation of the treaty regulating the termination of Greenland’s membership in EU between EU, Denmark and Greenland February 1. 1985

Properties:

P145 separated (left by) E39 Actor

P146 separated from (lost member by) E74 Group

P143 joined (was joined by)
Domain:

E85 Joining

Range:

E39 Actor

Subproperty of: 
E5 Event. P11 had participant (participated in): E39 Actor

Quantification:
many to many, necessary (1,n:0,n)

Scope note:
This property identifies the instance of E39 Actor that becomes member of a E74 Group in an E85 Joining.

Examples:


· The election of Sir Isaac Newton as Member of Parliament to the Convention Parliament of 1689 (E85) joined Sir Isaac Newton (E21)

· The inauguration of Mikhail Sergeyevich Gorbachev as President of the Union of Soviet Socialist Republics (USSR) in 1985 (E85) joined  Mikhail Sergeyevich Gorbachev (E21)

· The implementation of the membership treaty January 1. 1973 between EU and Denmark joined Denmark (E40)

P144 joined with (gained member by)
Domain:

E85 Joining

Range:

E74 Group

Subproperty of: 
E5 Event. P11 had participant (participated in): E39 Actor
Quantification:
many to many, necessary (1,n:0,n)

Scope note:
This property identifies the instance of E74 Group of which an instance of E39 Actor becomes a member through an instance of E85 Joining.

Although a Joining activity normally concerns only one instance of E74 Group, it is possible to imagine circumstances under which becoming member of one Group implies becoming member of another Group as well.

Examples:


· The election of Sir Isaac Newton as Member of Parliament to the Convention Parliament of 1689  joined with the Convention Parliament 
· The inauguration of Mikhail Sergeyevich Gorbachev as President of the Union of Soviet Socialist Republics (USSR) in 1985 joined with the office of Leader of the Union of Soviet Socialist Republics (USSR)  
· The implementation of the membership treaty January 1. 1973 between EU and Denmark joined with EU (E40).

P145 separated (left by)
Domain:

E86 Leaving

Range:

E39 Actor

Subproperty of: 
E5 Event. P11 had participant (participated in): E39 Actor
Quantification:
many to many, necessary (1,n:0,n)

Scope note:
This property identifies the instance of E39 Actor that leaves an instance of E74 Group through an instance of E86 Leaving.
Examples:


· The end of Sir Isaac Newton’s duty as Member of Parliament for the University of Cambridge to the Convention Parliament in 1702 separated Sir Isaac Newton (E21)

· George Washington’s leaving office in 1797 separated George Washington (E21)

· The implementation of the treaty regulating the termination of Greenland membership in EU between EU, Denmark and Greenland February 1. 1985 (E86) separated  Greenland (E40)

P146 separated from (lost member by)
Domain:

E86 Leaving

Range:

E74 Group
Subproperty of: 
E5 Event. P11 had participant (participated in): E39 Actor 

Quantification:
many to many, necessary (1,n:0,n)

Scope note:
This property identifies the instance of E74 Group an instance of E39 Actor leaves through an instance of E86 Leaving.

Although a Leaving activity normally concerns only one instance of E74 Group, it is possible to imagine circumstances under which leaving one E74 Group implies leaving another E74 Group as well.

Examples:


· The end of Sir Isaac Newton’s duty as Member of Parliament for the University of Cambridge to the Convention Parliament in 1702 separated from the Convention Parliament
· George Washington’s leaving office in 1797 separated from the office of President of the United States

· The implementation of the treaty regulating the termination of Greenland membership in EU between EU, Denmark and Greenland February 1. 1985 separated from  EU (E40)

3.7. E28 Conceptual Object

E28 Conceptual Object

(former E24)

Subclass of:   
E71 Man-Made Thing

Superclass of: 
E89 Propositional Object



E90 Symbolic Object

E55 Type

Scope note:


This class comprises non-material products of our minds and other human produced data that have become objects of a discourse about their identity, circumstances of creation or historical implication. The production of such information may have been supported by the use of technical devices such as cameras or computers.

Characteristically, instances of this class are created, invented or thought by someone, and then may be documented or communicated between persons. Instances of E28 Conceptual Object have the ability to exist on more than one particular carrier at the same time, such as paper, electronic signals, marks, audio media, paintings, photos, human memories, etc.

They cannot be destroyed. They exist as long as they can be found on at least one carrier or in at least one human memory. Their existence ends when the last carrier and the last memory are lost. 

Examples: 


· Beethoven’s “Ode an die Freude” (Ode to Joy), (E73)

· the definition of “ontology” in the Oxford English Dictionary

· the knowledge about the victory at Marathon carried by the famous runner

Properties: 

P148 is identified by (identifies): E75 Conceptual Object Appellation
3.8. P137

P2 has type (is type of)

Domain: 
E1 CRM Entity

Range: 

E55 Type

Quantification:
many to many (0,n:0,n)

Superproperty of:
E1 CRM Entity. P137 exemplifies (is exemplified by) : E55 Type

Scope note:
This property allows sub typing of CRM entities - a form of specialisation – through the use of a terminological hierarchy, or thesaurus. 

The CRM is intended to focus on the high-level entities and relationships needed to describe data structures. Consequently, it does not specialise entities any further than is required for this immediate purpose. However, entities in the isA hierarchy of the CRM may by specialised into any number of sub entities, which can be defined in the E55 Type hierarchy. E51 Contact Point, for example, may be specialised into “e-mail address”, “telephone number”, “post office box”, “URL” etc. none of which figures explicitly in the CRM hierarchy. Sub typing obviously requires consistency between the meaning of the terms assigned and the more general intent of the CRM entity in question.

Examples: 


· www.cidoc.icom.org (E51) has type URL (E55)

P137 exemplifies (is exemplified by)
Domain:

E1 CRM Entity 

Range:

E55 Type
Quantification:
many to many (0,n:0,n)

subproperty of: E1 CRM Entity. P2 has type: E55 Type
Scope note:
This property allows an item to be declared as a particular example of an E55 Type or taxon. 

The P137.1 in the taxonomic role property of P137 exemplifies (is exemplified by) allows differentiation of taxonomic roles. The taxonomic role renders the specific relationship of this example to the Type, such as "prototypical", "archetypical", "lectotype", etc. The taxonomic role "lectotype" is not associated with the Type Creation (E83) itself, but selected in a later phase.

Examples:


· Object BM000098044 of the Clayton Herbarium (E20) exemplifies Spigelia marilandica (L.) L. (E55) in the taxonomic role lectotype

Properties:
P137.1 in the taxonomic role: E55 Type

3.9. Name change of P35

P35 identified (was identified by)
Domain:

E14 Condition Assessment

Range:

E3 Condition State

Subproperty of: 
E13 Attribute Assignment. P141 assigned (was assigned by): E1 CRM Entity

Quantification:
 many to many, necessary (1,n:0,n)

Scope note:
This property identifies the E3 Condition State that was observed in an E14 Condition Assessment activity.

Examples:


· 1997 condition assessment of silver cup 232 (E14) identified oxidation traces were present in 1997 (E3) has type oxidation traces (E55)

3.10. The correct scope note and examples of P139

P139 has alternative form (old)
Domain:

E41 Appellation

Range:

E41 Appellation

Quantification:
many to many (0,n:0,n)

Scope note:
This property establishes a relationship of equivalence between two instances of E41 Appellation independent from any item identified by them. It is a dynamic asymmetric relationship, where the range expresses the derivative, if such a direction can be established. Otherwise, the relationship is symmetric (11/07/2007).

The equivalence applies to all cases of use of an instance of E41 Appellation. Multiple names assigned to an object, which are not equivalent for all things identified with a specific instance of E41 Appellation, should be modelled as repeated values of the “is identified by” property. This property is symmetric but (11/07/2007) not transitive. 

Examples:


· "Martin Doerr" (E41) has alternative form "Martin Dörr" (E41) has type Alternate spelling (E55)

· "Гончарова, Наталья Сергеевна" (E41) has alternative form "Gončarova, Natal´â Sergeevna" (E41) has type ISO 9:1995 Transliteration (E55)

· “Αθήνα” has alternative form “Athina” has type Transcription (E55)
Properties:
P139.1 has type: E55 Type (11/07/2007)
P139 has alternative form (new)
Domain:

E41 Appellation

Range:

E41 Appellation

Quantification:
many to many (0,n:0,n)

Scope note:
This property establishes a relationship of equivalence between two instances of E41 Appellation independent from any item identified by them. It is a dynamic asymmetric relationship, where the range expresses the derivative, if such a direction can be established. Otherwise, the relationship is symmetric. The relationship is not transitive.

The equivalence applies to all cases of use of an instance of E41 Appellation. Multiple names assigned to an object, which are not equivalent for all things identified with a specific instance of E41 Appellation, should be modelled as repeated values of P1 is identified by (identifies). 

P139.1 has type allows the type of derivation, such as “transliteration from Latin 1 to ASCII” be refined.
Examples:


· Martin Doerr" (E41) has alternative form "Martin Dörr" (E41) has type Alternate spelling (E55)

· "Гончарова, Наталья Сергеевна" (E41) has alternative form "Gončarova, Natal´â Sergeevna" (E41) has type ISO 9:1995 transliteration (E55)

· “Αθήνα” has alternative form “Athina” has type Transcription (E55)
Properties:
P139.1 has type: E55 Type

3.11. Range changes of P39

E16 Measurement

Subclass of:   
E13 Attribute Assignment

Scope note: 
This class comprises actions measuring physical properties and other values that can be determined by a systematic procedure. 

Examples include measuring the monetary value of a collection of coins or the running time of a specific video cassette. 

The E16 Measurement may use simple counting or tools, such as yardsticks or radiation detection devices. The interest is in the method and care applied, so that the reliability of the result may be judged at a later stage, or research continued on the associated documents. The date of the event is important for dimensions, which may change value over time, such as the length of an object subject to shrinkage. Details of methods and devices are best handled as free text, whereas basic techniques such as "carbon 14 dating" should be encoded using P2 has type (is type of:) E55 Type.

Examples:

· measurement of height of silver cup 232 on the 31st  August 1997 

· the carbon 14 dating of the “Schoeninger Speer II” in 1996 [an about 400.000 years old Palaeolithic complete wooden spear found in Schoeningen, Niedersachsen, Germany in 1995]

Properties:

P39 measured (was measured by): E1 Entity
P40 observed dimension (was observed in): E54 Dimension

P39 measured (was measured by): 

Domain:

E16 Measurement

Range:

E1 CRM Entity
Subproperty of: 
E13 Attribute Assignment. P140 assigned attribute to (was attributed by): E1 CRM Entity

Quantification:
many to one, necessary (1,1:0,n)

Scope note:
This property associates an instance of E16 Measurement with the instance of E1 CRM Entity to which it applied. An instance of E1 CRM Entity may be measured more than once. Material and immaterial things and processes may be measured, e.g. the number of words in a text, or the duration of an event.

Examples:


· 31 August 1997 measurement of height of silver cup 232 (E16) measured silver cup 232 (E22)

3.12. The P56 isA superproperty of P46

P46 is composed of (forms part of)
Domain:

E18 Physical Thing

Range:

E18 Physical Thing

Superproperty of: E19 Physical Object. P56 bears feature (is found on): E26 Physical Feature
Quantification:
many to many (0,n:0,n)

Scope note:
This property allows instances of E18 Physical Thing to be analysed into component elements.

Component elements, since they are themselves instances of E18 Physical Thing, may be further analysed into sub-components, thereby creating a hierarchy of part decomposition. An instance of E18 Physical Thing may be shared between multiple wholes, for example two buildings may share a common wall.

This property is intended to describe specific components that are individually documented, rather than general aspects. Overall descriptions of the structure of an instance of E18 Physical Thing are captured by the P3 has note property.

The instances of E57 Materials of which an item of E18 Physical Thing is composed should be documented using P45 consists of (is incorporated in).

Examples: 


· the Royal carriage (E22) forms part of the Royal train (E22)

· the “Hog’s Back” (E24) forms part of the “Fosseway” (E24

P56 bears feature (is found on): 

Domain:

E19 Physical Object

Range:

E26 Physical Feature

Subproperty of: 
E18 Physical Thing. P46 is composed of (forms part of): E18 Physical Thing
Quantification:
one to many, dependent (0,n:1,1)

Scope note:
This property describes a E26 Physical Feature found on a E19 Physical Object It does not specify the location of the feature on the object.

P56 bears feature (is found on) is a shortcut. A more detailed representation can make use of the fully developed (i.e. indirect) path from E19 Physical Object through P59 has section (is located on or within), E53 Place, P53 has former or current location (is former or current location of) to E26 Physical Feature.

A Physical Feature can only exist on one object. One object may bear more than one Physical Feature. An E27 Site should be considered as an E26 Physical Feature on the surface of the Earth.

Examples:


· silver cup 232 (E22) bears feature 32 mm scratch on silver cup 232 (E26)

3.13. Short Documentation of the CIDOC CRM (4.2.4) Implementation in OWL-DL 

Martin Oischinger, Bernhard Schiemann, Guenther Goerz 
C.S.D., University of Erlangen-Nuremberg

May 10, 2008

The Erlangen OWL-DL implementation of the CIDOC CRM (version 4.2.4) has been designed as close as possible to the specifications in the CRM document. Therefore, the CRM document should serve as the primary reference for the implementation. Nevertheless, there are some features which could not be implemented as described or have not been implemented for certain reasons. This document describes just these differences by quoting the respective text sections and explaining why they could not be implemented as described. Quotations from "Scope Notes" in the CRM document are typeset in an italic font. 

If CRM entities and properties have - to our best knowledge - been implemented conforming to the specification in the CRM document, they are not mentioned here. Inverse properties carry an "I" in its name, e.g., the inverse property of P5.consists_of is P5I.forms_part_of. 

In the CRM document (ver. 4.2.4), the class E55 Type is described as a metaclass. For the sake of decidability, OWL-DL does not provide means to represent metaclasses. Therefore, E55 Type has been implemented as a class which - for the purpose of reasoning on the conceptual level - may serve as an interface to external concepts of formal domain ontologies (or thesauri) as subclasses or as constants ("individuals" in terms of the "one-of" language construct, i.e. an enumeration datatype). In the latter case, of course, the constants cannot have instances in turn. Because of this difference to the CRM document, the special properties with ".1" in its name have not yet been implemented; e.g., P16.1 mode of use: E55 Type connects an E7 Activity with an E55 Type to express a more detailed description of some other property. 

Remark : The usual way to attach concepts of a domain ontology to the CRM is direct subclassing, e.g. the class "Artist" as an E21 Person; in that case representing it as a subclass of E55 Type would lead to contradictions. Instead, a constant "Artist" may be used, but it is up to the user to guarantee for semantic integrity. 

In general, all "short cuts" described in the CRM document have not (yet) been included because there is no unique meaning of these abbreviations. E.g., the definition of E4 Period says: P8 took place on or within (witnessed) is a short-cut of a path defining a E53 Place with respect to the geometry of an object. cf. E46 Section Definition. Obviously, the property P8 took place on or within is used as a placeholder for the connection between E4 Period and the description of a geometry for an E53 Place. Unfortunately, there is no definition of a geometry at E53 Place such that it remains unclear how it should be implemented. Another kind is described in the Scope Note of E36 Visual Item: The property P62 depicts (is depicted by) between E24 Physical Man-Made Thing and depicted subjects (E1 CRM Entity) can be regarded as a short-cut of the more fully developed path from E24 Physical Man-Made Thing through P65 shows visual item (is shown by), E36 Visual Item, P138 represents (has representation) to E1 CRM Entity, which in addition captures the optical features of the depiction. This definition describes a sequence of properties between three different CRM classes: the representing media (e.g. photographic paper), the visual item (e.g. a photograph itself) and the concept which represents the depicted object. If only the property P62 depicts would be used, it would have mutable semantics which could not be determined from the property itself but from the connected concepts. In favor of clear semantics the whole path should be composed of different properties. Both examples show that CRM short-cuts describe quite different abbreviations and it remains to be clarified how they should be modelled. 

Whatever is underspecified or unspecified in the CRM document has been left open in the OWL-DL implementation as well. E.g., the definition of P48 has preferred identifier (is preferred identifier of) says: Use of this property requires an external mechanism for assigning temporal validity to the respective CRM instance. What this external mechanism would be remains unspecified; therefore, the OWL-DL implementation leaves the matter open, too. If there are exceptions, they are described explicitly in the following. 

Many Scope Notes contain comments related to the application of the CRM, in many cases by giving recommendations or referring to best practice in documentation. Comments pertaining to the use of the CRM do not affect its implementation directly, but could give reason for (optional) constraints in future versions. 

   The following list enumerates those classes and properties which have not been implemented as described in the resp. Scope Notes; it obeys the order given in the CRM document. 

E1 CRM Entity.   P1 is identified by (identifies): The property does not reveal anything about when, where and by whom this identifier was used. A more detailed representation can be made using the fully developed (i.e. indirect) path through E15 Identifier Assignment. If P48 has preferred identifier is used - the definition of E1 CRM Entity enforces at most one of it -, P1 is identified by holds automatically, because P48 has preferred identifier is a subproperty of P1 is identified by in the property hierarchy. 

P1 is identified by (identifies): This property includes in particular identification by mathematical expressions such as coordinate systems used for the identification of instances of E53 Place. This definition has not been implemented because E53 Place does not (yet) contain a property which includes mathematical expressions. 

E2 Temporal Entity.   P114 is equal in time to / P115 finishes (is finished by) / P116 starts (is started by) / P117 occurs during (includes) / P119 meets in time with (is met in time by) / P120 occurs before (occurs after): This property is only necessary if the time span is unknown (otherwise the equivalence can be calculated). The CRM document requires that these properties must be used if the time span is unknown. This condition cannot be verified. 

E3 Condition State.   In general, the time-span for which a certain condition can be asserted may be shorter than the real time-span, for which this condition held. The vague time specification ("may be shorter") does not allow to commit whether the E3 Condition State or the associated E52 Time Span is shorter. 

The nature of that condition can be described using P2 has type. Due to the revised definition of E55 Type as a regular class (see below), P2 has Type is a "normal" property. 

E4 Period.   P10 falls within (contains): The difference with P9 consists of (forms part of) is subtle. Unlike P9 consists of (forms part of), P10 falls within (contains) does not imply any logical connection between the two periods and it may refer to a period of a completely different type. This property has been implemented as a regular OWL-DL object property which maps the logical relation between two E4 Periods. 

E6 Destruction.   P13 destroyed (was destroyed by): Destruction implies the end of an item's life as a subject of cultural documentation - the physical matter of which the item was composed may in fact continue to exist. A destruction event may be contiguous with a Production that brings into existence a derived object composed partly of matter from the destroyed object. This definition has been implemented only partially: The properties of matter are not further specified and hence cannot be properly implemented. An E81 Transformation contains in turn an E64 End of Existence, such that the second part of the Scope Notes has been implemented by means of the concept E81 Transformation. 

E7 Activity.   P20 had specific purpose (was purpose of): P20 had specific purpose (was purpose of) does not imply that an activity succeeded in achieving its aims. For example, dubious accounting practices may be carried out with the specific purpose of enhancing share values and enabling a take-over bid. The specific purpose remains the same even if the strategy fails and the company goes bankrupt instead. and P21 had general purpose (was purpose of): E7 Activity does not imply that an activity succeeds in achieving its general aims. Both properties are described with an unspecified range, because the concept of "Purpose" is not defined in the CRM document. Therefore, their range has been defined to be E1 CRM Entity or E62 String. 

P32 used general technique (was technique of): Specific techniques may be further described as instances of E29 Design or Procedure. and P33 used specific technique (was used by): The property differs from P32 used general technique (was technique of) in that the E29 Design or Procedure referred to is specific and documented rather than simply being a term in the E55 Type hierarchy. Because the description of P32 used general technique refers to E55 Type, it describes an unspecified relation between E55 Type and E29 Design or Procedure. The same holds for P33 used specific technique. 

E11 Modification.   P31 has modified (was modified by): If a modificaton is applied to a non-made object, it is regarded as an E22 Man-Made Object from that time onwards. This property describes a transition between two concept affiliations of an instance. Such a transition - first being an A and then becoming a B - cannot be represented in OWL-DL. 

E18 Physical Thing.   P51 has former or current owner (is former or current owner of): The distinction with P52 has current owner (is current owner of) is that P51 has former or current owner (is former or current owner of) does not indicate whether the specified owners are current. P51 has former or current owner has been implemented as a superproperty of P52 has current owner. In OWL-DL, only domain, range and subproperty expressions of properties can be defined. Therefore, the feature to enforce the owner to be "actual" cannot be associated with the property. 

E60 Number.   Identifiers in continua may be combined with numbers expressing distances to yield new identifiers, e.g., 1924-01-31 + 2 days = 1924-02-02. The implementation of E60 Number defines the concept by means of integer and float numbers. Therefore, arithmetic expressions cannot be instances of E60 Number; arithmetic expressions cannot be evaluated and it is not possible in a logical language without equality to express "3+1 = 4". If there is a need to deal with arithmetic expressions a different representation must be used, e.g. E73 Information Object. 

E61 Time Primitive.   The definition of E61 Time Primitive contains the example 1994-1997, which cannot be represented with the chosen datatype (http://www.w3.org/2001/XMLSchema#time). 

E81 Transformation.   P123 resulted in (resulted from): The physical continuity between the old and the new is expressed by the link to the common Transformation. In OWL-DL, only domain, range and subproperty expressions of properties can be defined. Therefore, the feature to preserve "physical continuity" cannot be associated with the property. 

P124 transformed (was transformed by) It is replaced by the result of the Transformation, which becomes a new unit of documentation. The continuity between both items, the new and the old, is expressed by the link to the common Transformation. This definition cannot be expressed in OWL-DL, because OWL-DL does not dispose of replacement rules (new for old). A new E77 Persistent Item (with E63 Beginning of Existence) comes up and an old E77 Persistent Item ceases to exist (with E64 End of Existence). In the OWL-DL implementation, both instances (of E63 Beginning of Existence and E64 End of Existence) are still present after the transformation.[image: image5.png]



� The Practical Scope of the CIDOC CRM, including a list of the relevant museum documentation standards, is discussed in more detail on the CIDOC CRM website at http://cidoc.ics.forth.gr/scope.html





