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Existing Mappings

Parameter to Parameter_group and vice versa

Implemented as a standard relational database one-to-many mapping with the parameter group primary key (BODC PDV term) included as a mandatory foreign key in the parameter (BODC PUV term).  The relationship implied by this mapping is association, but what it really means is that the parameter group term is broader than the parameter term and vice versa.

Parameter to Units and vice versa
Implemented as a standard relational database one-to-many mapping with the units primary key included as a mandatory foreign key in the parameter (BODC PUV term).  The relationship implied by this mapping is that BODC store the measurement described by the BODC PUV term is stored by BODC in the units described by the linked units record.
Parameter_Group to SEASEARCH_Category and vice versa

Implemented as a standard relational many-to-many relationship with the primary keys for mapped records of the BODC PDV term and the SEASEARCH_Category term stored in table BODC_SEASEARCH_LINK.  The relationship implied by this mapping is association, but because of the nature of the vocabularies this can be interpreted as the SEASEARCH_category term being broader than the PDV term and narrower than vice versa.

Parameter_Group to GCMD_Category and vice versa
Implemented as a standard relational many-to-many relationship with the primary keys for mapped records of the BODC PDV term and the GCMD Science Keyword term stored in table BODC_GCMD_LINK.  The relationship implied by this mapping is association.  Because of the variable granularity of the Science Keywords it is impossible to assume that association means anything in terms of the VINE relationships and this mapping will need to be done manually.
Parameter_Group to ISO_Category and vice versa

Implemented as a standard relational many-to-many relationship with the primary keys for mapped records of the BODC PDV term and the ISO topic term stored in table BODC_ISO_LINK.  The relationship implied by this mapping is association, but because of the nature of the vocabularies this can be interpreted as the ISO topic term being broader than the PDV term and narrower than vice versa.

SEASEARCH_Category to SEASEARCH_Discipline and vice versa
Implemented as a standard relational many-to-many relationship with the primary keys for mapped records of the SEASEARCH categories and disciplines stored in table SSDC_LINK.  The relationship implied by this mapping is association, but because of the nature of the vocabularies this can be interpreted as the discipline term being broader than the category term and narrower than vice versa.

Relational Storage Structure

The existing mappings have the problem that they are rather ad-hoc, so bespoke coding is needed each time they are exploited and versioning is conspicuous by its absence.  A generalised vocabulary mapping can be built using the RDF triple model of predicate, relationship and object.  In the case of the controlled vocabularies held in the BODC system, the predicate and object can be represented by list identifier plus list entry key.  Further, by setting relationships up as a controlled vocabulary all three parts of the triple could be represented in the same manner.
The following table structure is proposed:

Table VocMap

MAPREF
NUMBER(8)

Mapping reference number (primary key) 

PRTN

VARCHAR2(3)
Constraint reference of the list holding the 

predicate
PRSECT 
NUMBER(2)

Section reference of the list holding the

predicate
PRKEY
VARCHAR2(8)
Key of the predicate term
PRVER
NUMBER (6)

Version number of the predicate list mapped
RLTN

VARCHAR2(3)
Constraint reference of the list holding the 

relationship
RLSECT 
NUMBER(2)

Section reference of the list holding the

relationship

RLKEY
VARCHAR2(8)
Key of the relationship term
RLVER
NUMBER (6)

Version number of the relationship list mapped
OBTN

VARCHAR2(3)
Constraint reference of the list holding the 

object
OBSECT
NUMBER(2)

Section reference of the list holding the

object
OBKEY
VARCHAR2(8)
Key of the object term
OBVER
NUMBER (6)

Version number of the object list mapped
CREATED
DATE


Record creation timestamp
MODIFIED
DATE


Record last modification timestamp
Notes

1. Null values are not allowed in any column. MODIFIED is initialised to CREATED. 

2. An index is required to ensure columns PRTN, PRSECT, PRKEY, OBTN, OBSECT, OBKEY are unique.
3. The predicate and object list identifiers PRTN/PRSECT and OBTN/OBSECT  are constrained against BODCCDTX TN/ISECT.

4. Relationships must be defined in C601.  So, RLTN must be set to ‘C60’, RLSECT must be set to 1 and RLKEY must be defined in C60TAB.  Note that the RLSECT constraint may need to be relaxed in the future should we take on mappings based on different relationship lists.
5. The list identifiers have been resolved into constraint references and section references (e.g. list P011 resolves to constraint P01 section 1) to allow the constraints to be set up against BODCCDTX and possibly BODCCODES. However, for the latter to happen, then the parameter dictionary tables would have to be exposed to the vocabulary server by physical storage in BODCCODES. This could either totally replace the current tables (views could be set up to replace them) or be maintained by triggers.  Currently, I think only PARAMETER falls into the latter category.
The audit trail is maintained through two additional tables, VocMap_Deleted and VocMap_Modified.  These contain all of the columns from the VocMap table plus the following columns.

XXXDATE

DATE


Date of modification or deletion

XXXREASON
VARCHAR2(??)
Reason for modification or deletion

Notes
1. Note that ‘XXX’ represents ‘DEL’ for VocMap_Deleted and ‘MOD’ for VocMap_Modified. 

2. The primary key is formed from MAPREF plus XXXDATE.
3. Null values are not allowed in any column.

4. VocMap_Deleted is populated by a ‘before delete’ trigger on VocMap.

5. VocMap_modified is populated by ‘before update’ trigger on all columns in VocMap except MODIFIED. This trigger also resets VocMap.MODIFIED to SYSDATE.
6. A mechanism needs to be found for populating XXXREASON and XXXBY using something other than trigger defaults.  Can triggers manage user I/O?
.
Relationship with Existing Mapping Structures

The proposal is to leave the structure of PARAMETER alone, leaving it as the master copy of mappings between itself and PARAMETER_GROUP and UNITS.  This will protect us from these mappings being set up in other and in particular of unintentional conversion of mappings from many-to-one to many-to-many (particularly undesirable for units!).  This means that we are going to need mechanisms both for VocMap record management when PARAMETER is updated and to disallow changes to VocMap records that have PARAMETER records as either subject or object. 

The other many-to-many mappings may be replaced by VocMap.  Existing systems can be kept running by setting up views on VocMap to replace the current tables.
Population mechanisms
Population by changing PARAMETER
The following actions are required by triggers on the PARAMETER table to ensure that appropriate maintenance is carried out on the VocMap table.

After Insert

· Create a mapping records for:
· PARAMETER_GROUP.CODE broader than PARAMETER.CODE

· PARAMETER.CODE narrower than PARAMETER_GROUP.CODE
· UNITS.CODE UnitBODCfor PARAMETER.CODE

· PARAMETER.CODE inBODCUnit and UNITS.CODE
Before Modification of GROUP_CODE
· Delete mapping records where:
· PARAMETER.CODE is the predicate and PARAMETER_GROUP is the object table
· PARAMETER_GROUP is the predicate table and PARAMETER.CODE is the object
After Modification of GROUP_CODE
· Create mapping records for:

· PARAMETER_GROUP.CODE broader than PARAMETER.CODE

· PARAMETER.CODE narrower than PARAMETER_GROUP.CODE
Before Modification of UNIT_CODE

· Delete mapping records where:
· PARAMETER.CODE is the predicate and UNITS is the object table
· UNITS is the predicate table and PARAMETER.CODE is the object
After Modification of UNIT_CODE

· Create mapping records for:

· UNITS.CODE UnitBODCfor PARAMETER.CODE

· PARAMETER.CODE inBODCUnit and UNITS.CODE
After Delete
· Delete mapping records for which:

· PARAMETER.CODE is the subject

· PARAMETER.CODE is the object
Population through SQLPLUS or Access
Population through SQLPLUS or an Access front end might be useful in some circumstances. However, we need to protect ourselves from insertion, deletion or modification of VocMap records associated with PARAMETER by any means other than by the triggers on PARAMETER.  The mechanism proposed for this is to place before insert, modify or delete triggers on VocMap that abort with an error if any of the target records point to PARAMETER.  These triggers would have to be disabled and then re-enabled by the PARAMETER trigger.  Hopefully, this will prove possible in practice. 

Import of a VINE mapping OWL file.  
Mapping needs to be specified between Oracle and OWL schemas

Best way to work would be to import the entire OWL file into a temporary copy of VocMap, which is then processed as follows.

· Records identical to records already in VocMap with the exception of timestamps are deleted.

· Records with PARAMETER (P011) as the predicate or object are deleted

·  What’s left could be additional mappings to be added to VocMap.  However, they could also be modifications of existing mappings
· What happens if a relationship is deleted from an OWL file in VINE??

Filter for pre-existing mappings (no error if already exists), modify if mapping has changed. Business rules for this operation need to be established.
Export  mechanisms

Generation of an OWL mapping file.
Mapping needs to be specified between Oracle and OWL schemas

Resolution of Vocabulary terms as URIs

The Unique Resource Identifier (URI) is the means by which the Resource Description Framework (RDF) specifies a resource, which in the current context is a vocabulary term.  URIs may either be Uniform Resource Names (URNs), which are permanent identifiers for the resources, or Universal Resource Locators (URLs), which are locations on the internet where the resources may be found.
Whilst OGC have definitions for dictionary URNs and their associated URLs, there are no current standards in the marine domain.  Luis Bermudez from MMI has proposed the following syntax for the namespace-specific string for a vocabulary term:
ObjectType:Authority:AuthorityObjectType:Version:Code

Where:

ObjectType is a term describing the type of controlled vocabulary

Authority is a term specifying the entity responsible for content governance of the vocabulary

AuthorityObjectType is a term for the vocabulary specified by the content governance authority

Code is a unique identifier within AuthorityObjectType for the term

This could be quite easily adapted for use within the NDG Vocabulary Server.  The following simplification is proposed:
urn:ndg:term:list_key:version:term_key
which would give:

urn:ndg:term:P071:2:CFSN0013

for the CF Standard Name 'air_density', which resolves to a URL of
http://vocab.ndg.nerc.ac/term/P071/2/CFSN0013
A URL needs to deliver something and my suggestion would be to set up a client that delivers a short XML document with style sheet containing the term, abbreviated term and definition for the associated dictionary entry.  Note that the URL includes the version, which would need to be taken into account.
Associated Controlled Vocabulary Maintenance

· The SEA-SEARCH disciplines table (SEASEARCH_DISCIPLINE) needs to be set up in the controlled vocabulary system, initially as a parameter dictionary view.  Identifier P081 would seem appropriate.  (Note this was done on 27/10/2006).
· BODCCDTX needs an additional field for Content Governance Authority to allow Dublin Core elements of VINE OWL files to be populated properly. This will also need to be added to the Access form interface.
· A new conventional controlled vocabulary is needed to set up the relationships allowed in VocMap.  Suggested identifier is C601, leaving the way open for additional relationship lists.

Implications for Vocabulary Server API

· A new method, GetListVersion, is needed, which is the same as GetList except that it includes the version number as an additional parameter.  The idea is that instead of delivering the current list it delivers the specified version of the list using the audit trail records held in BODCCODES_DELETED and BODCCODES_MODIFIED.
· Methods serving out mappings (GetMap and PVMap) will need to be completely rewritten to use the VocMap table rather than the hotch-potch of tables currently used.  Hopefully, the code will become much simpler.
