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Introduction
This interim document provides an overview of the issues relating to the collation of DExT CAQDAS analysis files and associated study content into a METS (Metadata Encoding and Transmission Standard) wrapper. It may be incorporated into future implementation documentation for the DExT standard.   
METS: Metadata Encoding and Transmission Standard

METS is a standard for encoding descriptive, administrative, and structural metadata regarding digital objects, expressed using the XML schema language. The standard is maintained in the Network Development and MARC Standards Office of the Library of Congress, and is being developed as an initiative of the Digital Library Federation. 

Rather than attempting to perform every function required by researchers QuDEx aims to deliver core functionality while other metadata standards are used as appropriate. It is recommended that all materials and metadata relating to a file are packaged as ‘complex objects’ using a standard such as METS.

Quoted introductions to sections are taken from http://www.loc.gov/standards/mets/METSOverview.v2.html or for the sub-elements of AMD from http://www.loc.gov/standards/mets/METS%20Documentation%20final%20070930%20msw.pdf 

After the completion of the JISC funded DExT project this specification will continue as part of the redevelopment of UK Data Archive work flows, for this reason post ingest processes including the implications of versioning, the use of PREMIS preservation metadata and which circumstances warrant a new METS instance are not covered in detail.
It should be noted that for the purposes of the DExT project each instance of a DExT file is associated with a single “Study” which may be divided into a number of “Cases” such as interviews
1. METS Header
 “The METS Header contains metadata describing the METS document itself, including such information as creator, editor, etc.”
Version 1.6 of the METS schema added an administrative metadata ID to the METS header which would permit referencing of metadata relating to the whole METS file. This would be particularly useful for referencing PREMIS records related to the whole METS file generated post ingest
The core roles taken from the enumerate list of values in METS are listed below with local UKDA notes as to usage. ‘Roles’ relate to the METS document and to the underlying resources described. 
It is expected that the METS header will be used to describe basic administrative information about the METS file with detailed descriptions of individuals and organisations roles in the creation of the resources handled using MODS in an appropriate descriptive metadata section. Actions taken in the preservation process are likely to be addressed using PREMIS.
· Creator

Local creator 

(individual)
· Editor


Local Editor 

(individual) 
· Archivist

n/a
· Preservation

UK Data Archive 
(organisation)
· Disseminator

UK Data Archive 
(organisation)
· Custodian 

UK Data Archive 
(organisation)
· IPowner

As appropriate to the study

· Other


No ‘other’ roles specified as required at this time at this time

2. Descriptive Metadata
 “The descriptive metadata section may point to descriptive metadata external to the METS document (e.g., a MARC record in an OPAC or an EAD finding aid maintained on a WWW server), or contain internally embedded descriptive metadata, or both. Multiple instances of both external and internal descriptive metadata may be included in the descriptive metadata section.”

Care will need to be taken to differentiate between Researcher-submitted and Archive-created metadata in a METS file
DExT recommends the use of MODS (Metadata Object Description Schema) natively as an approved extension schema for the METS standard. If Dublin Core (DC) output is required, e.g. for compliance with the Open Archives Initiative Protocol for Metadata Harvesting (OAI-PMH), it may be exported from the underlying database or transformed from the native MODS XML using mappings and transformation found on the MODS website.

One MODS Instance at study level


Referenced from the top level of the structural map

One MODS Instance at case level


Referenced at case level in the structural map

MODS references at file/object or sub-file level as appropriate 

Referenced from the appropriate level of the structural map

DC Records may be similarly output in the Descriptive Metadata (DMD) section. VRA Core and MARCXML are also endorsed descriptive metadata schemas for METS
3. Administrative Metadata 
 “The administrative metadata section provides information regarding how the files were created and stored, intellectual property rights, metadata regarding the original source object from which the digital library object derives, and information regarding the provenance of the files comprising the digital library object (i.e., master/derivative file relationships, and migration/transformation information). As with descriptive metadata, administrative metadata may be either external to the METS document or encoded internally”.
Care will need to be taken to differentiate between Researcher-submitted and Archive-created metadata in the METS file
3.1 Technical

“Records technical metadata about content files”
Technical metadata records should be linked to from the appropriate files in the file section

Interim Recommendations for technical schemas

· Still Images: 
MIX: 

http://www.loc.gov/standards/mix/ 
· Text Files: 
TextMD: 
http://dlib.nyu.edu/METS/textmd.xsd 
· Audio Files: 
AudioMD
http://www.loc.gov/rr/mopic/avprot/audioMD_v8.xsd 
· Video Files
VideoMD 
http://www.loc.gov/rr/mopic/avprot/videoMD_v8.xsd
It should be noted that a single file may have more than one technical metadata record. For instance a tiff file could be referenced by one MIX record including basic details common to many files (e.g. “WAV format” or created using the following hardware or software”) while another contains data unique to that image.
Both TextMD and MIX endorsed by the METS editorial board. According to the METS documentation the “LC-AV (Audio /Video Technical Metadata Schema)” developed during the Library of Congress Digital Audio-Visual Preservation Prototyping Projects is under review by the METS board. This is actually two separate schemas both of which are required to describe a video file with an audio soundtrack attached. 
3.2 Rights

“Records intellectual property rights information”
Rights records pertaining to individual files should be linked to from the appropriate file section. Rights relevant to the entire collection or to logical sub-sections (such as a single interview) should be reference from the appropriate div in the structural map
In many cases the definitions of rights may be handled effectively by the METSRights schema developed by the METS team. 
“The METS Editorial Board sees the need for a simple Rights schema that the METS community could use while the more comprehensive Rights Expression Language (REL) schemas such as XrML, ODRL, and others are being developed, and debated. The focus of the simple Rights schema is to simply declare or document some basic facts about the digital collections being created and/or included in institutional digital repositories.” (From http://www.loc.gov/standards/mets/news080503.html)
Some rights declarations may also be handled by PREMIS
3.3 Source

“Records descriptive, technical or rights information about an analog source document used to generate the digital object,”
If the underlying analogue source metadata is included the best practice approach would be to use the same standards as for other sections of the METS document. Under circumstances where this is not possible, e.g. where legacy descriptive metadata is only available in a csv format, it is still preferable to include or reference the legacy metadata.

HL’H: This is a situation analogous to our discussion about ingest ‘unknown’ file formats. In this case I’d suggest it’s best to point to legacy metadata and preserve it (‘unaggressively’ as it’s not an approved format) with minimal text string descriptions rather than to abandon it.

3.4 Digital Provenance 
“Records digital preservation information, such as information about the digital library object's life-cycle and history.”
It should be noted that many guides to the use of METS avoid describing the digital provenance section in any detail. A provenance metadata standard was prepared as part of the Library of Congress Audio-Visual Prototyping Project but this is not defined as ‘under investigation’ by the METS board for future use. DigiprovMD (or PMD) describes the creation of a digital object in terms of processes, tasks, tools and settings. In many ways the PREMIS model with object, event and agent entities may supersede the PMD for submissions Information Packages to repositories and archives but this is still under consideration and discussion at the UKDA and partner organisations.
4. File Section
 “The file section lists all files containing content which comprise the electronic versions of the digital object.  <file> elements may be grouped within <fileGrp> elements, to provide for subdividing the files by object version.”

NB a number of the issues currently handled under the file section may be addressed in future using refinements of the structural map

4.1 File Group: Study Docs
All documentation relating to a “study” that are not part of a “case”. This may include personnel records or communications with the funding body.
4.2 File Group: CAQDAS

‘Raw’ files generated for use by the CAQDAS package or files exported directly from the packages. Formats for exported files include html or xml conforming to a vendor-specific schema.
The storage and management of this content becomes more complex if more than one vendor package is used. Some consideration will need to be given as to how this is handled in terms of nesting file groups and defining “use” attributes at the group and file level.

4.2.1 Multiple CAQDAS Packages; Multiple Analyses

In the current environment it is possible for researchers to use more than one package to take advantage of analytical features specific to one program; we need to cater for the circumstances where each of these vendor specific analyses is transformed into the neutral QuDEx format for preservation.

In this case the use of each CAQDAS package is a standalone analysis of the underlying study and would be best stored in a vendor-specific file group, each containing raw, exported and QuDEx transformed versions of the analysis.
4.2.2 Multiple CAQDAS Packages; Continuous Analyses

If vendors accept QuDEx as a common interchange format and enable it as an import format then data may have been transformed wholesale through multiple vendor packages by the time it reaches the preservation stage. As the transformations may not be lossless an archive may be preserving multiple instances of QuDEx as well as the appropriate raw/export material from each vendor program.
In this case many of the codes, memos and relationships developed in one package may have been imported into and re-analysed by another. While it would still be acceptable and logical to divide file groups by vendor there may be circumstances where an analysis passes through the same package more than once. In these circumstances the sequence of analyses would also be significant.
4.3 File Group: Study Data

All study data under a single file group. Nested File Groups divided by file type/mime type. The task of handling the division of study data into Case files is handled by the structural map,
4.4 File Group: Archive Docs

Any physical files created by the archive and stored with the study for preservation or dissemination purposes. 

4.4.1 Additional Files

HL’H: Any examples of this? I’d suggest that this could include a ‘controlled’ vocabulary generated from the mark up on the case files

4.4.2 Enriched Files

Including any versions of files which have been amended  such as the TEI mark up of an original transcript
5. Structural Map 
“The structural map is the heart of a METS document. It outlines a hierarchical structure for the digital library object, and links the elements of that structure to content files and metadata that pertain to each element.”

At least one logical structural map is required to provide an entry point to the data. The primary structural map should reference every underlying file. Each nested hierarchical element in METS is a division or <div>
Div: Top Level structural map division with appropriate DMD/AMD pointers
Div: Study Documentation division with appropriate DMD/AMD pointers
Div: Study Level containing with appropriate DMD/AMD pointers


Div: Case Level with appropriate DMD/AMD pointers



Div:  Sub-File level with appropriate DMD/AMD pointers

Div: Archival Documentation

A Div of type ‘file’ may exist below each of these levels. This is good practice as a file pointer itself cannot have a descriptive metadata reference. No file level AMD is referenced from the structural map; instead these are referenced from the file section
6. Structural Links 
 “The Structural Links section of METS allows METS creators to record the existence of hyperlinks between nodes in the hierarchy outlined in the Structural Map. This is of particular value in using METS to archive Websites.”

The structural links area of the QuDEx standard remains under review and no recommendations for their translation into METS structural links exist at this time
7. Behavior
 “A behavior section can be used to associate executable behaviors with content in the METS object. Each behavior within a behavior section has an interface definition element that represents an abstract definition of the set of behaviors represented by a particular behavior section. Each behavior also has a mechanism element which identifies a module of executable code that implements and runs the behaviors defined abstractly by the interface definition.”
No recommendations for the use of behavors associated with QuDEx METS instances are agreed at this time
A. PREMIS

PREservation Metadata: Implementation Strategies
The current METS schema version is 1.6 the best practice document of www.loc.gov/standards/premis/best-practices-premismets-20070809.doc and 
Change request for version 1.7

“Currently in METS there is an enumerated MDTYPE for PREMIS. However, there are actually 5 PREMIS schemas for the different entities in the PREMIS data model. The PREMIS container (PREMIS-v1-1.xsd) references the four other schemas, which are:

· Object-v1-1.xsd

· Event-v1-1.xsd

· Agent-v1-1.xsd

· Rights-v1-1.xsd
The PREMIS schemas were designed to be modular, and it is not a requirement to use the PREMIS container schema. METS and PREMIS implementers are currently considering best practices for using PREMIS with METS, which includes consideration of the use of the PREMIS container. If the container is not used, and the MDTYPE is set to “PREMIS” there is no way of knowing which schema the metadata actually comes from. For instance one could use the Event schema within METS:amdSec:digiProv. In order to process the METS document, it would be useful to know which type of PREMIS metadata is there.
The proposal is to add the following MDTYPE values:

· PREMIS:OBJECT

· PREMIS:AGENT

· PREMIS:RIGHTS

· PREMIS:EVENT

Requested by Rebecca Guenther, Library of Congress
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