Fedora import Functions

Fedora has a two ways of importing objects into the repository. The first is using FOXML, which stands for Fedora Object XML. It is propriety but can be created from a METs document or any other XML format through the use of XSLT and other XML translation techniques. The second way is programmatically adding the object through Fedora’s published Web Services. The details on these two methods follow below.

FOXML

It is worth looking in detail at a FOXML file to see how the object is defined in the XML but it is important to note one of the limitations is that local URLs cannot be loaded into Fedora by using this way. This means the object must be located on a web server before being ingested into Fedora but by using Web Services it is possible to upload local files.

A complete FOXML file can be found at:

http://www.fedora.info/download/2.0/userdocs/digitalobjects/foxml_reference_example.xml
The first element:

<foxml:digitalObject PID="newPid:999">

Defines the persistent identifier (PID), which will be assigned to the object. If the PID is missing or unrecognised (this is explained below) then a new one will be created. More details on the format are given later in the persistent identifier section but the basic format is as follows:

<String> : <number>

The string on the left side of the colon is defined in the Fedora configuration file under the parameter “pidNamespace”. The number is an auto incrementing number starting at 1. As an example assuming the pidNamespace is set to ‘llgctest1’ and an object is added into fedora after ten other objects, the PID will be ‘llgctest1:10’. 

The meaning of unrecognised is it is not contained in the Fedora configuration file under the parameter “retainPIDs”. More details on this are given in the section on persistent identifiers.

The next section of the FOXML is as follows:

<foxml:objectProperties>

<foxml:property NAME="http://www.w3.org/1999/02/22-rdf-syntax-ns#type" VALUE="FedoraObject"/>

<foxml:property NAME="info:fedora/fedora-system:def/model#state" VALUE="A"/>

<foxml:property NAME="info:fedora/fedora-system:def/model#label" VALUE="FOXML Reference Example"/>

<foxml:property NAME="info:fedora/fedora-system:def/model#contentModel" VALUE="TEST_IMAGE"/>

<foxml:extproperty NAME="http://www.openarchives.org/OAI/1.1/oai-identifier.xsd" VALUE="oai:cornell.edu:demo:999"/>

</foxml:objectProperties>
This defines some of the properties of the digital object. Each is identified by a unique name which in these cases are URLs, although there is nothing meaningful at the end of the URL but they are used because they are unique. These properties are indexed and can be used for searching. One example use of this, would be to add a property for Catalogue ID, which could point to the National Library’s or Aberystwyth Library’s catalogue. In the current instance of Fedora at the National Library there is a property, which defines the original name of the digital object to create backwards compatibility with the existing cocoon driven systems for the digital mirror. 

The following is the definition of the Dublin Core (DC) Meta data of the object. The Dublin Core is defined as the minimum set which can be used for OAI Meta data harvesting and the schema can be found at:

http://www.openarchives.org/OAI/2.0/oai_dc.xsd
<foxml:data stream ID="DC" STATE="A" CONTROL_GROUP="X">

<foxml:data streamVersion ID="DC.0" MIMETYPE="text/xml" LABEL="Default Dublin Core Record">

<foxml:xmlContent>

<oai_dc:dc>

<dc:title>FOXML Reference Object</dc:title>

<dc:creator>Sandy Payette</dc:creator>

<dc:subject>Fedora documentation</dc:subject>

<dc:description>

FOXML showing how a digital object is encoded for persistent storage in a Fedora repository

</dc:description>

<dc:publisher>Cornell CIS</dc:publisher>

<dc:identifier>demo:999</dc:identifier>

</oai_dc:dc>

</foxml:xmlContent>

</foxml:data streamVersion>

</foxml:data stream>
With the foxml:datastream element there are a couple of interesting attributes that are included for all defined data streams. The ID is the data stream ID that will be held in Fedora and used as a reference for the stream. The possible values for State are:

· A - Active: the object is freely available to all users.

· I – Inactive: the object is only available to repository administrators..

· D - Deleted: the object has been marked for permanent removal from the repository, pending review by repository administrators.

The control group defines where the object is. It is possible to store redirected content in the repository so for example if content is located on a public server you may include the URL as the data stream rather than the actual content. The possible values are:

· E - Content that is not managed by Fedora, and is ultimately hosted on some other server.  Each time the content is accessed, Fedora will request it from its host and send it to the client.

· M - Arbitrary content that is stored and managed inside the repository.  This is similar to internal XML metadata, but it does not have any format restrictions, and is delivered as-is from the repository.

· R - Fedora will send clients a redirect to the URL you specify for this data stream.  This is useful in situations where the content must be delivered by a special streaming server, it contains relative hyperlinks, or there are licensing or access restrictions that prevent it from being proxied.

· X - Metadata that is stored and managed inside the repository.  This must be well-formed XML and will be stripped of processing instructions and comments. Use of XML namespaces is optional and schema validity is not enforced by the repository.

M is the most common for managed inside the repository when you ‘physically’ have the object. 

The data stream version allows multiple versions of the object and can be used to track changes to the object and store a history. Within the XML content tags there is the DC content. The DC data stream present in all digital objects and can be accessed through OAI harvesting. 

Below is an example of an Image data stream with two different versions:

<foxml:data stream CONTROL_GROUP="M" 

                  ID="DRAWING-ICON" 

                  STATE="A" 

                  VERSIONABLE="true">

<foxml:data streamVersion ID="DRAWING-ICON.0" 

                         MIMETYPE="image/jpeg" 

             LABEL="Architectural Drawing Pavilion III" 

             CREATED="2004-12-10T00:21:58.000Z">

<foxml:contentLocation 

              REF="http://host/images/iva/small.jpg" 

              TYPE="URL"/>

</foxml:data streamVersion>

<foxml:data streamVersion ID="DRAWING-ICON.1"              

                         MIMETYPE="image/jpeg" 

          LABEL="Drawing Pavilion III (thumbnail icon)" 

                         ALT_IDS="doi:10.1234/123" 

                    CREATED="2005-01-20T22:46:07.428Z">

<foxml:contentLocation                 

            REF="http://host/images/iva/small.jpg" 

            TYPE="URL"/>

</foxml:data streamVersion>

</foxml:data stream>

The control group this time is M, which means the images after ingest will reside in the repository. The data stream above is generic and will fit most non-xml objects, for XML objects it is preferable to use the X control group as the XML is validated on ingest to check that it is valid XML although it does not check against a schema. 

The next XML section is a reserved data stream (like the Dublin Core stream) that is used to relate objects together using relationships.

<foxml:data stream ID="RELS-EXT" CONTROL_GROUP="X">

<foxml:data streamVersion ID="RELS-EXT.0" 

  LABEL="Fedora Object-to-Object Relationship Metadata"

                          MIMETYPE="text/xml">

<foxml:xmlContent>

<rdf:RDF>

<rdf:Description  

             rdf:about="info:fedora/demo:999">

<fedora:isMemberOfCollection 

  rdf:resource="info:fedora/test:collection1"/>

<fedora:isMemberOfCollection  

  rdf:resource="info:fedora/test:collection2"/>

<myns:isPartOf 

  rdf:resource="info:fedora/mystuff:100"/>

</rdf:Description>

</rdf:RDF>

</foxml:xmlContent>

</foxml:data streamVersion>

</foxml:data stream>
The ID for this data stream has to be ‘RELS-EXT’ and the control group must be X. This data stream allows objects to be grouped together in collections, relations, constituents and other relationships defined by:

http://www.fedora.info/definitions/1/0/fedora-relsext-ontology.rdfs
It is also possible to create your own relationships, this is shown in the example with the myns:isPartOF node. 

Most objects in the repository need to be linked to a disseminator, which will combine or convert the data streams into items suitable for a designated user’s use. An example would be converting Word documents to PDFs in case people do not own copies of Microsoft’s proprietary software needed to open Word documents. This is achieved in the Last part of the FOXML file. In Fedora two different objects, a Behaviour Definition and a Behaviour Mechanism, constitute a disseminator. The Behaviour Definition or BDef is the abstract definition of the dissemination for example getImage(). The Behaviour Mechanism or BMech is the actual implementation for example if the previously mentioned definition is implemented, to convert a pdf to an image and then display the results. Another BMech may convert a Word document to an image. The definition is the same in both cases but the mechanism is completely different. This functionality as created by the following XML:

<foxml:disseminator ID="DISS1" 

                    BDEF_CONTRACT_PID="demo:8" 

                    STATE="A">

<foxml:disseminatorVersion ID="DISS1.0" 

                           BMECH_SERVICE_PID="demo:9" 

                           LABEL="Show Mr Sid Image">

  <foxml:serviceInputMap>

      <foxml:data streamBinding DATA STREAM_ID="IMAGE"

                               KEY="MRSID" 

                           LABEL="The IMAGE data stream" 

                               ORDER="0"/>

  </foxml:serviceInputMap>

</foxml:disseminatorVersion>

</foxml:disseminator>

The ID attribute contained in the disseminator node is local to this object and only identifiers this current object, bMech, bDef link. The State is the same as in data streams mentioned above with values of either Active, Inactive or Deleted. The BDEF_CONTRACT_PID links to the behaviour definition in the repository (Bdefs and Bmechs can have the same PID naming system or they can be different but currently all objects in the Library begin with llgctest1). It is possible to have multiple versions of mechanisms where migration has taken place and old disseminators are no longer in use. Within the disseminatorVersion node is the BMECH_SERVICE_PID attribute which links the object to a behaviour mechanism. It also contains an ID attribute, which contains the disseminator ID and a version number. Disseminators can be passed a number of named parameters, which can be either data streams or static values. The data streamBinding node connects a data stream to a named parameter of the disseminator, which in this case the parameter is called MRSID. The parameter is a URL pointing to the Image data stream. The result of calling the disseminator is a MrSid image.

When the FOXML has been created it can be uploaded using a script included with the Fedora client located at:

<FEDORA_HOME>/client/bin/fedora-ingest
There are a number of options that can be specified for this script as it is capable of multiple types of ingest including; ingestion of entire directories, Mets documents, FOXML files and from other fedora repositories. The command line used for ingesting FOXML is as follows:

./fedora-ingest f <FOXML_File_Location> foxml1.0 

       <Fedora_host>:<Fedora_port> <username> <password> 

       <log message>


Please Note: Above should all be on one line when running the ingest command.

Ingest using Web Services 

There are two sets of web services for connecting to the Fedora repository these split into Access API and Management API the methods are listed below:

Access

· describeRepository

· findObjects

· getDatastreamDissemination

· getDissemination

· getObjectHistory

· getObjectProfile

· listDatastreams

· listMethods

· resumeFindObjects
Management

· addDatastream

· addDisseminator

· export

· exportObject

· getDatastreamHistory

· getDisseminator

· getDisseminatorHistory

· getDisseminators

· getNextPID

· getObjectXML

· ingest

· ingestObject

· modifyDatastreamByReference

· modifyDatastreamByValue

· modifyDisseminator

· modifyObject

· purgeDatastream

· purgeDisseminator

· purgeObject

· setDatastreamState

· setDisseminatorState

Details of the parameters and functionality for these methods can be found at:

http://www.fedora.info/definitions/1/0/api/
With respect to importing there are a couple of methods, which are used to add/ingest objects into the repository.

xsd:string ingest( xsd:base64Binary XML,

                   xsd:string format, 

                   xsd:string logMessage)

This is the first method to be called and it takes either FOXML or METS XML as input (with the format parameter having a value of "foxml1.0" or "metslikefedora” respectively). As the object is being created there may well not be any XML available for addition, in the case the library uses a skeleton FOXML document which creates an object with no data streams but does contain an Identifier. The data streams and disseminators are then added later to this identifier. 

The data streams are added using the following method:

xsd:string addDatastream(

                    xsd:string pid,

                    xsd:string dsID,

                    fedora-types:ArrayOfString altIDs,

                    xsd:string dsLabel,

                    xsd:boolean versionable,

                    xsd:string MIMEType,

                    xsd:string formatURI,

                    xsd:string dsLocation,

                    xsd:string controlGroup,

                    xsd:string dsState,

                    xsd:string logMessage )
The PID  is generated from the previous ingest method, the dsID can be any string and if not present will be assigned the id’s DS1, DS2 etc. The altIDs is alternative ids for the object this could be URLs to other versions of the object or record numbers in cataloguing systems. DsLabel is a readable label for the data stream this may contain whether it is a thumbnail or reference image. The versionable Boolean decides if an object can be versioned over time so that a history is kept. MIMEType is the mime-type of the object, formatURI is optional and it defines a URI, which is a more granular format identifier than a mime type. Dslocation is the location of the original object; it must be a URL and cannot point to a file on the file system. So “file://” will not work. The solution to this problem is to upload the object into a temporary folder on the Fedora server, then use the special “uploaded://” URL to point to the location. controlGroup and dsState are the same as what was specified in the FOXML for “control group” and “state” of a data stream. The final parameter is logMessage, which will be store a message in the history of the object. 

The final method call ties the data stream to a disseminator:

xsd:string addDisseminator(

            xsd:string pid,

            xsd:string bDefPid,

            xsd:string bMechPid,

            xsd:string dissLabel,

            fedora-types:DatastreamBindingMap bindingMap,

            xsd:string dissState,

            xsd:string logMessage )
The PID is the identifier created from the ingest method, the bDefPid and bMechPid are the disseminator identifiers and the dissLabel is a readable label for the data stream disseminator link. DissState definies if the disseminator is active, inactive or deleted and the logMessage is a message, which is stored in the objects history. The bindingMap stores a map of the parameter names pointing to the datastream Ids so that the disseminator knows which parameters to pass to the method behind the mechanism object. 

Once these methods have been called in this order the object should be present in the repository. This method allows local files to be uploaded into fedora without the necessity of uploading them to a web server first but does require more development work.

What happens in the National Library

The initial ingests into the repository were done through creation of FOXML files which were ingested through the command line. The input was through METs xml files, which marked up scanned books and these were converted into a number of FOXML documents. The problem was that one METs document resulted in multiple FOXML files (one per distinct digital object) and this had to be done through Java programs rather than XSL style sheets which can only create one output XML file from one input XML file. The input documents were all Mets document as mentioned previously and the objects were already located on a web server so the FOXML method could be used. When it came to ingesting local content for example videos, web pages and word documents they were local so it became more of a necessity to upload the objects during the ingest process rather than upload them to a web server. 

With the import of images information was extracted from the METs documents to provide a skeleton Dublin core record, which was applied to all objects added to Fedora. The model of the object when it is in Fedora is shown below:


The links are maintained through relationships within Fedora. The parent object holds Meta data about the book object, which includes general Dublin Core and the Mets Document. The Child objects hold Meta data about the actual pages for example with scanned books the pages are images and their Meta data will be MIX image Meta data with technical details on how the picture is constructed.

One of the features of Fedora is the ability to store lots of different types of Meta data and associate it with an object. 

Process of keeping identifiers constant

When importing a object from another system there are a number of ways to make sure the identifier is kept through the import. The first way is to change the Persistent Identifier (PID) so that it can be added straight into Fedora. Unfortunately this only works if the original identifier conforms to Fedora’s ridged specification. The specification is shown below: 


To do this an extra value needs to be added to the configuration file under the property “retainPIDs”. If an object is ingested into the repository without the namespace-id (see diagram above for definition) being in the retainPIDs list then it will be replaced by the value in “pidNamespace”. This does mean that new namespaces cannot be created on the fly but needs to be decided and configured before hand and the Fedora server restarted. One example of this would be to create a different namespace for each institution for example:

Aberystwyth University: aberThesisPHD:100

Swansea University: swanThesisMPhil:100

This may make it easier to administer in the future but may create very long identifiers if the department or year was to be included. 

The other possibility would be to include the handle identifier from a university in the FOXML under the section “objectProperties”. Here it would be possible to setup a property for the location in the University and also an identifier into a university’s cataloguing system:

<foxml:extproperty 

               NAME="http://www.llgc.org.uk/WEB_LOCATION" 

               VALUE="http://dspace.aber.ac.uk/12345"/>

<foxml:extproperty 

           NAME="http://www.llgc.org.uk/CATALOGUE_NUMBER"  

           VALUE="QA276.4.C7"/>

These properties can then be indexed searched through a query interface. The ID numbers will also be viewable on-line through web pages. With some development it should mean that URLs like the following could be produced. The original Dspace urls are:

Unique Handle: http://hdl.handle.net/1721.1/18092
Dspace URL: https://dspace.mit.edu/handle/1721.1/18092
And they could be translated into:

http://fedora.llgc.org.uk/172.1/18092
Which will point to the same document on the National Library of Wales servers. 

OAI

Fedora is packaged with an OAI client that is located on a Fedora server at the address:

http://<fedora_host>:<fedora_port>/fedora/oai?verb=<verb>

Unfortunately Fedora does not provide an OAI harvester but there are open source version available including one a java harvester at:

http://oai.grainger.uiuc.edu/FinalReport/softwaretools.htm
This could be used to query the Dspace’s OAI interface as well as the Fedora OAI’s interface if the repositories were to be federated. Looking at the XML returned by OAI requests it is possible to compare between the results from Fedora and Dspace. As can be seen below there is not much difference between a GetRecord requests on both systems. The command that was run was:

verb=GetRecord&metadataPrefix=oai_dc&identifier=<some_identifier> 

This was run on two OAI clients, one from a public dspace server and another from the NLW Fedora server. The URLs are as follows:

Dspace

http://kb.osu.edu/dspace-oai/request?verb=GetRecord&metadataPrefix=oai_dc&identifier=oai:linux01.it.ohio-state.edu:1811/20
Fedora:

http://teilo:8085/fedora/oai?verb=GetRecord&metadataPrefix=oai_dc&identifier=oai:llgc.org.uk:llgctest1:5899http://teilo:8085/fedora/oai?verb=GetRecord&metadataPrefix=oai_dc&identifier=oai:llgc.org.uk:llgctest1:5899
The resultant XML can be seen below:

Dspace:

<OAI-PMH xsi:schemaLocation="http://www.openarchives.org/OAI/2.0/ http://www.openarchives.org/OAI/2.0/OAI-PMH.xsd">

  <responseDate>2005-09-06T15:54:50Z</responseDate>

  <request identifier="oai:linux01.it.ohio-state.edu:1811/20" 

           metadataPrefix="oai_dc" 

           verb="GetRecord">

      http://kb.osu.edu/dspace-oai/request
  </request>

  <GetRecord>

    <record>

      <header>

        <identifier>oai:linux01.it.ohio-state.edu:1811/20</identifier>

        <datestamp>2004-12-10T14:07:18Z</datestamp>

        <setSpec>hdl_1811_12</setSpec>

      </header>

      <metadata>

        <oai_dc:dc xsi:schemaLocation="http://www.openarchives.org/OAI/2.0/oai_dc/ http://www.openarchives.org/OAI/2.0/oai_dc.xsd">

          <dc:creator>Halm, Michael + J</dc:creator>

          <dc:date>2003-07-11T13:14:05Z</dc:date>

          <dc:date>2003-07-11T13:14:05Z</dc:date>

          <dc:date>2003-07-11T13:14:05Z</dc:date>

          <dc:identifier>

            http://hdl.handle.net/1811/20
          </dc:identifier>

          <dc:description>

This paper seeks to provide a vision how current and future direction for specifications and standards will influence the design and delivery of learning objects.  It first provides a brief introduction to the factor leading to the development and standardization of learning object technologies and a discussion of some of the shortcoming of these early technologies. Second, it will discuss the recent specification development activities and what these activities will mean to the design and deliver of learning objects.

          </dc:description>

          <dc:description>

              Ohio Learning Network

          </dc:description>

          <dc:format>61952 bytes</dc:format>

          <dc:format>application/msword</dc:format>

          <dc:language>en_US</dc:language>

          <dc:relation>Learning_Objects;1</dc:relation>

          <dc:subject>Learning Objects</dc:subject>

          <dc:subject>Standards</dc:subject>

          <dc:title>

Beyond the LOM: A New Generation of Specifications

          </dc:title>

          <dc:type>Article</dc:type>

        </oai_dc:dc>

      </metadata>

    </record>

  </GetRecord>

</OAI-PMH>

Fedora:

<OAI-PMH xsi:schemaLocation="http://www.openarchives.org/OAI/2.0/ http://www.openarchives.org/OAI/2.0/OAI-PMH.xsd">

  <responseDate>2005-09-06T17:26:21Z</responseDate>

  <request verb="GetRecord" 

              identifier="oai:llgc.org.uk:llgctest1:5899" 

              metadataPrefix="oai_dc">

    http://teilo.llgc.org.uk:8085/fedora/oai
  </request>

  <GetRecord>

    <record>

      <header>

        <identifier>

          oai:llgc.org.uk:llgctest1:5899

        </identifier>

        <datestamp>2005-01-06T02:00:00Z</datestamp>

        <setSpec>objects</setSpec>

      </header>

      <metadata>

        <oai_dc:dc xsi:schemaLocation="http://www.openarchives.org/OAI/2.0/oai_dc/             http://www.openarchives.org/OAI/2.0/oai_dc.xsd">

          <dc:title>Journey to Snowdon</dc:title>

          <dc:creator>Gareth Wyn Davies</dc:creator>

          <dc:description>

Journey to Snowdon

          </dc:description>

          <dc:publisher>

Llyfrgell Genedlaethol Cymru : The National Library of Wales          

          </dc:publisher>

          <dc:format>image/tiff</dc:format>

          <dc:identifier>JTS</dc:identifier>

          <dc:identifier>llgctest1:5899</dc:identifier>

          <dc:rights>

The National Library holds the rights to the images and prior permission to reproduce them in any medium must be sought from the Librarian, National Library of Wales, Aberystwyth, Ceredigion, UK, SY23 3BU.          

          </dc:rights>

        </oai_dc:dc>

      </metadata>

    </record>

  </GetRecord>

</OAI-PMH>
The National Library has not investigated the usage of OAI extensively with the Fedora project, but this may be something that can be used to interrogate the Dspace repository for records that need to be imported into the Fedora repository.

VTLS

With the Library choosing VTLS as the preferred supplier for its Library Management System it is expected that the import of electronic thesis will have to work through or around Vital, which is the digital asset management system supplied by VTLS. At the current time there is not much information on how Vital fits onto Fedora but this should be better understood during instillation of the new system. 

It is expected that the Vital extensions will fit around Fedora so that the original code is unchanged which should allow the Bridge project to add further extensions onto Fedora with out braking the Vital code. Fedora supports this type of extension very well and initial development in the Library has all been external to the core code. This has meant little change is needed when upgrading the core Fedora code, and hopefully the same will happen after instillation of Vital.

More information on Vital can be found at:

http://www.vtls.com/Products/vital.shtml
PID:





  Length : maximum 64


  Syntax : namespace-id ":" object-id


  


  namespace-id:


  Syntax : ( [A-Z] / [a-z] / [0-9] / "-" / "." ) 1+


  


  object-id:


  Syntax : ( [A-Z] / [a-z] / [0-9] / "-" / "." / "~" / "_" / escaped-octet ) 1+





  escaped-octet:


  Syntax : "%" hex-digit hex-digit


  


  hex-digit:


  Syntax : [0-9] / [A-F]
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