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1. FILTER Requirements

The FILTER project is creating a database of exemplar learning resources and their associated images; both learning resources and images being supplied by participating LTSN subject centres. FILTER will hold these centrally and metadata about these will be stored in a database to be set up at ILRT.

The metadata is designed to support the 'catalogue' functions of the FILTER database, e.g. searching, browsing and display. The basic features of the FILTER service are:

1.1 Learning resource catalogue

A basic search of the learning resource catalogue will search across the following metadata elements:

· Title

· Subject

· Description

It will be able to be browsed by:

· FILTER Subject

· Originating LTSN (?)

The display would include all metadata elements that have content.

1.2 Image database

A basic search of the image database will search across the following metadata elements:

· Title

· Creator (?)

· Subject

· Description

It will be able to be browsed by:

· Resource Type

· Originating LTSN (?)

The display would include all metadata elements that have content.

2. Recommendations for the FILTER project

The metadata elements that can support these requirements are detailed in sections 3 (image metadata) and 4 (learning resources) of this report. Both schemas suggest the adoption of a relatively small metadata element set, based on an 'application profile' [APP-PROFILES] of DCMES with additional elements taken from some other standards or which have been defined by the FILTER project itself.

Neither schema cover the more detailed technical and administrative information that would be necessary for a specialised image database, as outlined in the accompanying report by UKOLN [FILTER REPORT].

Each element has the following information:

Element Name:
Name of metadata element

Namespace:
The namespace from where the element definition is taken.

Definition:
A short definition, based where possible on that given in DC [DCMES], the DCMI Education proposal [DC-Ed NAMESPACE] or the Draft Standard for Learning Object Metadata [LOM]

Example/s:
Examples of content

Content guideline:
Some rules for content

Comment:
Any additional information

Purpose:
Whether the element is used for browsing (B), searching (S) or display only (D)

Obligation:
Whether the element is mandatory (M) or optional (O)

Automatically generated fields (and some additional fields) will not be required from the contributor but will be assigned in-house by the FILTER team at ILRT.

3. Image metadata schema

The FILTER image metadata schema is largely based on the Dublin Core [DCMES] with some FILTER-specific additions (FILTER Identifier, Originating LTSN, Donor Name, Owner Name). Definitions have, where possible been taken from the DCMI Recommendation of DCMES 1.1. 

3.1 FILTER Identifier

Element Name:
FILTER Identifier

Namespace:
FILTER

Definition:
Unique identifier

Example/s:


Content guideline:
None

Comment:
Generated automatically by the FILTER DBMS. It would map easily to DC Identifier [DCMES], if required

Purpose:


Obligation:
M

3.2 Title

Element Name:
Title

Namespace:
http://purl.org/dc/elements/1.1/

Definition:
"A name given to the resource" [DCMES]. Recognising that images do not always have a formal 'title,' this element could appropriately include a caption or a single sentence description of the content. 

Example/s:
Title: The Last Supper

Title: Absorption spectra characteristic of vitamin D3

Title: 1902 Puddletown Cricket Club, winners senior cricket competition 1901-2

Content guideline:
Where possible, the title should be that used for the original image, e.g. the title of a painting, map, etc. Where a title does not exist, a caption could be used instead. Where a title or caption does not exist, a one-sentence description of the content should be added.

Alternative titles (e.g. subtitles, variants, language translations) can be added, each separated with a semicolon. For consistency, capitalisation should be used for proper nouns only.

Comment:
This element may also be used in generating HTML 'ALT' tag content.

Purpose
S, D

Obligation:
M

3.3 Creator

Element Name:
Creator

Namespace:
http://purl.org/dc/elements/1.1/

Definition:
"An entity primarily responsible for making the content of a resource" [DCMES].

Example/s:
Creator: Adams, Ansel

Creator: Leighton, Frederic Leighton, Baron, 1830-1896

Creator: Leonardo, da Vinci, 1452-1519

Creator: Ordnance Survey [or Great Britain, Ordnance Survey]

Creator: University of Southampton, Southampton  Oceanography Centre

Creator: Egyptian

Content guideline:
Personal names: the preferred form would provide lastname first, on general library indexing principles, e.g. :Smith, John

Organisation names: organisation names should be entered in direct order, the larger organisation first, e.g.: Loughborough University, Water, Engineering and Development Centre

Other names (e.g. of material cultures): these should be entered in direct order, with some kind of qualifier, if appropriate, e.g.: Pomo (Native American)

Comment:
This would be the name of the creator of the source image (not the creator of the digitised version.) This element may be important for use with artworks, but may not be relevant (or known) for all types of image.

If appropriate, the name could be qualified, e.g.: Attributed to Rembrandt van Rijn, School of Caravaggio, Michelangelo Merisi da

Purpose:
S, D

Obligation:
O

3.4 Subject

Element Name:
Subject

Namespace:
http://purl.org/dc/elements/1.1/

Definition:
"The topic of the content of the resource" [DCMES].

Example/s:
Subject: jet engines; foreign-object damage; high-cycle fatigue (HCF)

Subject: altarpieces (AAT)

Content rule
Data providers should provide free text keywords in a comma [semicolon?] separated, unordered list. Where controlled vocabularies are used these should be indicated in parentheses after the term, e.g.: Parasites (MeSH).

Comment:
Usually, a Subject is expressed as keywords or as terms chosen from a controlled vocabulary. There is no single vocabulary that is appropriate in the FILTER context.

Purpose:
S, D

Obligation:
M

3.5 Description

Element Name:
Description

Namespace:
http://purl.org/dc/elements/1.1/

Definition:
"An account of the content of the resource" [DCMES]

Example/s:
Description: Photo showing pilots of 602 Squadron engaged in a game of chess while on standby at Drem in 1940. It must have been posed for the benefit of the Press since Ludo was the preferred game of the 602 pilots [example from SCRAN]

Content guideline:
This should be a free text description of the image. It should contain as much information as possible about the image content, as it will be the main information that will be used by the end-user to judge its suitability for retrieval. It should not assume too much expertise on behalf of the user, but should describe things as specifically as possible.

Specialised Geospatial characteristics should also be noted, e.g. map scales, map projections, spatial references, etc.

If the image has been enhanced in any way, this should also be indicated in this description.

Comment:
The element should therefore contain all of the information that can support a user's decision making

Purpose:
S, D

Obligation:
M

3.6 Publisher

Element Name:
Publisher

Namespace:
http://purl.org/dc/elements/1.1/

Definition:
"An entity responsible for making the resource available" [DCMES]

Example/s:
Publisher: Ordnance Survey

Content guideline:
Organisation names: organisation names should be entered in direct order, the larger organisation first, e.g.: Loughborough University, Water, Engineering and Development Centre

Personal names: the preferred form would provide lastname first, on general library indexing principles, e.g. :Smith, John

Comment:
This could be the LTSN centre itself.

Purpose
D

Obligation:
O

3.7 Resource Type

Element Name:
Type

Namespace:
http://purl.org/dc/elements/1.1/

Definition:
"The nature or genre of the content of the resource" [DCMES].

Example/s:
[none]

Content guideline:
Assigned in-house by FILTER project (ILRT)

Comment:
FILTER will produce a master list of image types, which will be used mainly for browse access.

Purpose:
B, D

Obligation:
M

3.8 Format

Element Name:
Format

Namespace:
http://purl.org/dc/elements/1.1/

Definition:
"The physical or digital manifestation of the resource" [DCMES]. This would typically record the media-type of the resource.

Example/s:
Format: image/jpeg

Format: image/gif

Format: image/png

Format: image/tiff

Content guideline:
Choose a MIME type from:

http://www.isi.edu/in-notes/iana/assignments/media-types/media-types

This would normally be image followed by a forward slash and the subtype.

Comment:
For FILTER this will normally be 'image/jpeg' or 'image/png.' The extent (size) will be recorded in Format Extent

Purpose:
D

Obligation:
M

3.9 Format Filesize

Element Name:
Format Filesize

Namespace:
FILTER

Definition:
The size of the file (in bytes)

Example/s:
Format Filesize: 44667 bytes

Content guideline:
Generated automatically by the FILTER DBMS

Comment:
This approximates to Format with the qualifier 'extent' in the DC qualifiers recommendation (DCMI, 2000).

Purpose:
D

Obligation:
M

3.10 Rights

Element Name:
Rights

Namespace:
http://purl.org/dc/elements/1.1/

Definition:
"Information about rights held in an over the resource" [DCMES].

Example/s:
Rights: © Commonwealth of Australia. This work is copyright. You may download, display, print and reproduce this material in unaltered form only (retaining this notice) for your personal, non-commercial use or use within your organisation. Apart from any use as permitted under the Copyright Act 1968 all other rights are reserved. Requests for further authorisation should be directed to: [...]

[Example from National Archives of Australia copyright statement]

Content guideline:
This would contain either a free-text rights management statement for the resource or a URI reference to such a statement

Comment:
This would normally be a standard description of image rights, e.g. "All rights in this image are held by the LTSN Subject Centre" or a link (URI) to a statement stored locally. A general statement could be assigned by the FILTER project (ILRT). Only deviations from this general statement would need to be provided by contributors.

Purpose:
D

Obligation:
M

3.11 Originating LTSN

Element Name:
Originating LTSN

Namespace:
FILTER

Definition:
The LTSN subject centre who is providing the image 

Example/s:
Originating LTSN: LTSN Physical Sciences Subject Centre

Content guideline:
Organisation names: organisation names should be entered in direct order, the larger organisation first, e.g.: LTSN Subject Centre for History, Classics and Archaeology

Comment:
The content could be added by the FILTER project (ILRT).

Purpose
D, possibly B

Obligation:
M

3.12 Donor Name

Element Name:
Donor Name

Namespace:
FILTER

Definition:
The name of the individual or institution who is providing the image to FILTER, usually the author of the associated learning object or the LTSN subject centre 

Example/s:
Donor Name: Taylor, John

Donor Name: LTSN Physical Sciences Subject Centre

Content guideline:
Organisation names: organisation names should be entered in direct order, the larger organisation first, e.g.: University of Bath, Department of Management Sciences

Personal names: the preferred form would provide lastname first, on general library indexing principles, e.g. :Smith, John

Comment:
This information need not be displayed, but may help the management of the FILTER project

Purpose
D

Obligation:
O

3.13 Owner Name

Element Name:
Owner Name

Namespace:
FILTER (adapted from AMICO) 

Definition:
The owner of the institution or individual who owns the source work

Example/s:
Owner Name: Tate Britain

Owner Name: University of Reading, Department of Geography, Map Library

Content guideline:
Organisation names: organisation names should be entered in direct order, the larger organisation first, e.g.: Loughborough University, Water, Engineering and Development Centre

Personal names: the preferred form would provide lastname first, on general library indexing principles, e.g. :Smith, John

Comment:
The AMICO Data Dictionary defines Owner Name as "the name of the institution or individual who owns the work now." For FILTER, this element need only be used where the non-digital original is held in a museum or repository and when this information gives additional information to the user, e.g. as an additional source of information about the image's enhanced availability and rights vested in it.

Note that the content in this field may overlap with information held in the 'Donor,' 'Publisher' or 'Rights' elements. 

Purpose:
D, possibly S

Obligation:
O

4. Learning resource metadata schema

For text-based information in the FILTER database (e.g. learning resources, case studies and how-to guides), we suggest a relatively simple DC-based schema. The elements listed here are a fourteen-element 'application profile' [APP-PROFILE] of Dublin Core [DCMES], the DC-Education Proposal [DC-ED-EXT] and the IEEE LTSC Draft Standard for Learning Object Metadata [IEEE LOM]. 

Examples have been taken, where relevant, from one of I.M. West's field guides and bibliographies on the Geology of the Central South Coast of England (http://www.soton.ac.uk/~imw/dorlist.htm).

4.1 Resource Identifier

Element Name:
Identifier

Namespace:
http://purl.org/dc/elements/1.1/

Definition:
"An unambiguous reference to the resource within a given context" [DCMES]

Example/s:


Content guideline:
This would be assigned by the FILTER DBMS

Comment:
Only for internal use

Purpose:


Obligation:
M

4.2 Title

Element Name:
Title

Namespace:
http://purl.org/dc/elements/1.1/

Definition:
"A name given to the resource" [DCMES].

Example/s:
Title: Studland and the South Haven peninsula

Content guideline:
This would normally be the full title of the learning resource, including subtitles after a colon.

Alternative titles (e.g. subtitles, variants, language translations) can be added, each separated with a semicolon. For consistency, capitalisation should be used for proper nouns only.

Comment:


Purpose:
S, D

Obligation:
M

4.3 Creator

Element Name:
Creator

Namespace:
http://purl.org/dc/elements/1.1/

Definition:
"An entity primarily responsible for making the content of the resource" [DCMES].

Example/s:
Creator: West, I.A.; University of Southampton, School of Ocean and Earth Science

Content guideline:
Personal names: the preferred form would provide lastname first, on general library indexing principles, e.g. :Smith, John

Organisation names: organisation names should be entered in direct order, the larger organisation first, e.g.: Loughborough University, Water, Engineering and Development Centre

Comment:
This would be the name of the creator of the learning resource and/or the originating institution. If there is more than one, all others should be included in the same entry, separated by semicolons. [I'm not sure how sustainable this approach is, but I don't know how easy it would be to have multiple 'Creator' fields in the FILTER database]

Purpose
D, possibly S

Obligation:
M

4.4 Subject

Element Name:
Subject

Namespace:
http://purl.org/dc/elements/1.1/

Definition:
"The topic of the content of the resource" [DCMES].

Example/s:
Subject: geology; geomorphology; sand spits; sand dunes; England; Dorset; Isle of Purbeck; Studland Bay; South Haven peninsula

Subject: Geology - England - Dorset (LCSH); Geology - England - Isle of Purbeck (LCSH); Coastal ecology - England - Dorset (LCSH)

Content guideline:
Data providers should provide free text keywords in a comma [semicolon?] separated, unordered list. Where controlled vocabularies are used these should be indicated in parentheses after the term, e.g.: 'Genetics, human - Biology (LCSH).'

Comment:
Usually, a Subject is expressed as keywords or as terms chosen from a controlled vocabulary. There is no single vocabulary that is appropriate in the FILTER context.

Purpose:
S, D

Obligation:
M

4.5 FILTER Subject

Element Name:
FILTER Subject [Broad subject]

Namespace:
FILTER

Definition:
"The topic of the content of the resource" [DCMES], here a high-level term used to help browsing through the FILTER database.

Example/s:
FILTER Subject: Geology

Content guideline:
This would be high-level terms taken from the Library of Congress Subject Headings (LCSH) 

Comment:
This heading would be assigned by the FILTER project (ILRT)

Purpose:
B, D

Obligation:
M

4.6 Description

Element Name:
Description

Namespace:
http://purl.org/dc/elements/1.1/

Definition:
"An account of the content of the resource" [DCMES].

Example/s:
Description: This is an illustrated field guide to the geology of Studland Bay and the South Haven peninsula in the Isle of Purbeck, Dorset, England. The geology is illustrated by means of old geological maps taken from a variety of sources and a map of the area's geomorphology produced by the author. Further sections include information on vegetation, sand dunes, sand spits and other geographical features. The guide contains twenty small photographic illustrations, which are linked to more detailed JPEG versions of the same.  The guide also includes an extensive list of bibliographic references. The field guide is intended for undergraduate students who are unable to visit the locality in question, and who wish to view sand spits and sand dunes in their geological and geographical context.

Content guideline:
This would be a free-text description of the resource. This would have to include information about content, and pedagogic purpose (where relevant).

Comment:


Purpose:
S, D

Obligation:
M

4.7 Format

Element Name:
Format

Namespace:
http://purl.org/dc/elements/1.1/

Definition:
"The physical or digital manifestation of the resource" [DCMES].

Example/s:
Format: text/html

Content guideline:
Choose a MIME type from:

http://www.isi.edu/in-notes/iana/assignments/media-types/media-types

This would normally be image followed by a forward slash and the subtype.

Comment:
For FILTER this will normally be 'text/html' 'application/msword,' 'application/powerpoint' or 'application/pdf.' [I cannot find 'application/powerpoint' on the list above]

Purpose:
D

Obligation:
M

4.8 Language

Element Name:
Language

Namespace:
http://purl.org/dc/elements/1.1/

Definition:
"A language of the intellectual content of the resource" [DCMES].

Example/s:
Language: English

or:

Language: en

Content guideline:
This would be the main language of the learning resource in the FILTER database, normally English or Welsh.

Comment:
DC recommended best practice is to use a code like RFC 1766, but presumably FILTER would want to display the value as a text string, e.g. 'English' rather than 'en.' [?]

Purpose:
D

Obligation:
M

4.9 Rights

Element Name:
Rights

Namespace:
http://purl.org/dc/elements/1.1/

Definition:
"Information about rights held in or over the resource" [DCMES].

Example/s:
Rights: Copyright © 2002 Ian West. Dr Ian West, School of Ocean and Earth Sciences, Southampton University, Southampton Oceanography Centre, Empress Dock, Southampton, SO14 3ZH

Content guideline:
This would contain either a free-text rights management statement for the resource or a URI reference to such a statement

Comment:
This would normally be a standard description of image rights, e.g. "All rights in this image are held by the LTSN Subject Centre" or a link (URI) to a statement stored locally. A general statement could be assigned by the FILTER project (ILRT). Only deviations from this general statement would need to be provided by contributors.

Purpose:
D

Obligation:
M

4.10 Audience

Element Name:
Audience

Namespace:
http://purl.org/dc/terms

Definition:
" A class of entity for whom the resource is intended or useful" [DC-ED-EXT] .

Example/s:
Audience: Higher Education

Content guideline:
Use one of the 'Context' terms used in the LOM draft [IEEE LOM]. i.e.: 'Primary Education,' 'Secondary Education,' 'Higher Education,' 'University First Cycle,' 'University Second Cycle,' 'University Postgrade,' 'Technical School First Cycle,' 'Technical School Second Cycle,' 'Professional Formation,' 'Continuous Formation,' 'Vocational Training.'

Comment:
For FILTER, this would typically be Higher Education, or more UK specific terms (e.g. First Year Undergraduate) could be used, maybe in parentheses?

Purpose:
D

Obligation:
O

4.11 Interactivity Type

Element Name:
Interactivity Type

Namespace:
LOM 5.1

Definition:
The "type of interaction between the resource and the intended user" (LOM). 

Example/s:
Interactivity Type: Expositive

Content rule
This would have to use the controlled vocabulary defined in the IEEE LTSC draft, i.e.: 'Active,' 'Expositive,' 'Mixed' and 'Undefined.'

Comment:


Purpose:
D

Obligation:
O

4.12 Learning Resource Type

Element Name:
Learning Resource Type

Namespace:
LOM 5.2

Definition:
The specific kind of learning object, most dominant kind first.

Example/s:
Learning Resource Type: Narrative Text

Content guideline:
This must use terms from the controlled vocabulary defined by the LOM draft [IEEE LOM] separated by semi-colons:  'Exercise,' 'Simulation,' 'Questionnaire,' 'Diagram,' 'Figure,' 'Graph,' 'Index,' 'Slide,' 'Table,' 'Narrative Text,' 'Exam,' 'Experiment,' 'Problem_Statement,' 'Self_Assessment.'

Comment:
It will be interesting to see whether this list will be sufficient for use in the FILTER database

Purpose:
D

Obligation:
O

4.13 Interactivity Level

Element Name:
Interactivity Level

Namespace:
LOM 5.3

Definition:
The level of interactivity in the resource.

Example/s:
Interactivity Level: low

Content guideline:
Use one of the 5 terms defined in the LOM draft [IEEE LOM] draft: 'very low,' 'low,' 'medium,' 'high' and 'very high.'

Comment:
This just gives a brief assessment of the level of interactivity in the resource. 

Purpose:
D

Obligation:
O

4.14 Typical Learning Time

Element Name:
Typical Learning Time

Namespace:
LOM 5.9

Definition:
The typical or approximate time it would take to work with this resource.

Example/s:
Typical Learning Time: 1H30M

Content guideline:
To conform to the LOM standard, this would have to be given in the form mandated in the IEEE LTSC draft, e.g. PT1H30M.

Comment:
For FILTER, we could suggest that the time could be given in any human understandable form, e.g. '3 hours, 30 minutes.' 

Purpose:
D

Obligation:
O

5. Subject schemes

The choice of a subject scheme (or schemes) for use in FILTER is likely to be difficult, given the wide range of subject domains involved. The range of other schemes of relevance to FILTER is potentially very large. An alternative would be to choose a general scheme (like LCSH) that could provide access to both images and learning materials on the FILTER site.

It is suggested here that LTSN centres should select both keywords and, where this is useful, terms from selected controlled vocabularies in use within their domain. The vocabularies used would be indicated in parentheses after the subject term. LTSNs would need to keep the FILTER project team at ILRT informed about which vocabularies are being used.  

5.1 Technical aspects of subject schemas

The problem of how to implement subject keywords across multiple subject domains and using multiple schemas has no obvious solution. Here are two opposing ways that this could be approached, together with summaries of the pros and cons of each. It might also be possible for a compromise between the two approaches to be reached.

5.1.1 Plain Flat Text

The simplest way to implement the schematic keywords would be to fit them all in one field of text as a comma-separated, unordered list. The schema the keyword was taken from should be included in brackets after the keyword, possibly with the unique identifier from that schema as well. If this was the case, searching without specifying the schema in the search string may then pick up possible conflicts between similar identifier numbers across schemes.

An example entry might look like:

Parasites (MeSH D010271), Anti-Infective Agents (MeSH D000890), Food Microbiology (MeSH D005516)

Supported searches:


Search String
Search Purpose

"MeSH"
Find any records using a MeSH keyword.

"Parasites"
Find any records using the keyword "Parasites", regardless of the scheme it belongs to.

"MeSH D000890"
Find any records using MeSH keyword D000890 (Anti-Infective Agents)

Bad or unsupported searches:


Search String
Search Purpose

"890"
May match keyword identifiers from other schemes, not just MeSH. Also, if substring searching is turned on this may also match keyword identifiers such as "004890" by mistake. If substring searching is turned off then may not match anything.

Browse by MeSH keyword
There is no master list of keywords so browsing can only be supported by pre-formulated searches written by hand.

Pro:

· Very simple to implement. Little extra database structure or logic required to support entry and searching.

· Flexible. Strings of keywords can be added or updated quickly without the database needing to know details of which schemas are used and how they relate to the broad subject areas.

Con:

· Browsing functionality is compromised. Because the database is unaware of a master list of keywords, an automatically generated browse page is impossible.

· Intelligent selection of the appropriate schema when searching has to be crudely implemented by the database appending the schema name to the end of the search term, according to a associative table of subject areas and matching schemas. This may also pick up incorrect results if more than one scheme is used within one record. i.e.: "rash & MeSH" might incorrectly match a record with "...Rash (SNOMED M-01710), Guinea Pigs (MeSH D006168) ..."

5.1.2 Full-Structured Relational Keyword Entities

The most structured way to implement schematic keywords is to create a new set of entities and relationships to model how the keywords apply to the records.

The following features would have to be programmed to support this:

1. Master "Broad Subject Area" list, with appropriate tools for adding and deleting subjects.

2. Master "Schema" list, holding the names of the schemas used in the database, together with appropriate tools for adding and deleting schemas.

3. Master  "Subject to Schema" mappings list, to specify which subjects (from element 1 above) use which schemas (from element 2 above), together with appropriate tools for adding and deleting these mappings.

4. Master "Keyword" list, containing keyword, the scheme it is from (from element 2 above) and the unique identifier of that keyword (taken from the scheme) + appropriate tools for adding and deleting keywords.

5. Keyword browse functionality which recognises which schema(s) you should be using according to the subject you are browsing under (from element 3 above) and displays all used keywords under that subject and schema.

6. Keyword aggregation functionality which will allow the individually entered keywords to be treated as a whole and matched together with the free -text subject keyword metadata for general searching facilities.

7. (Optional) Schema-specific rules for formulation of unique identifiers so that they can be matched more intelligently, i.e. with MeSH, pad to the left with zeros to six characters and a "D".

8. (Optional) Schema-specific search functions, to search purely on identifiers or keywords belonging to one specific schema.

Pro:

· This set up would support virtually any combination of browsing and searching by schema, keyword, subject or keyword identifier as well as being able to intelligently deduce which schema you were referring to or which you might automatically prefer to browse first.

· The structure allows for easiest reusability and portability of the data at a later date without the need to decode human-formatted fields.

· Keyword input inconsistencies will be more obvious as they will show up as duplicate entries of the same keyword.

Con:

· Large development time.

· Increased complexity causes increased risks of bugs, increased evaluation requirements, and increased maintenance toll.

· Cataloguing process will take much longer, involving maintenance of keyword and schema lists and individual entry of keywords as opposed to mass entry in the same field. Keywords have to be entered into the database prior to using them. This adds an extra level of complexity to the input process.

Although it appears to only be one feature, using schematic keywords from multiple schemas and subject areas in fact requires many times as much work, because each of the six (or thereabouts) entities listed above is useless alone and logically implies the existence of the others...

It is pointless to have a keyword list without knowing which schema the keywords are from. 

It is pointless knowing which schema the keyword is from without knowing which subject it is used in. 

It is pointless knowing which subject a keyword is used in without supporting browsing under that subject. 

It is pointless supporting browsing under a subject without implementing searching also. 

It is pointless implementing searching using schematic keywords without combining the schematic keywords with the non-schematic keywords to broaden the search. This requires the individual schematic keyword records and the batched non-schematic keywords to also be able to be treated as a whole, which requires on-the-fly aggregation ... and so on!

A further issue that needs to be resolved is whether or not we wish to apply the keywords at the image level, the resource level or both. If both, then extra complexities are involved in designing a common system which be adapted to serve both purposes. Furthermore, logically we may well wish the resources to inherit the schematic keywords of the images used therein, which adds an extra level of data aggregation. 
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