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METS SCHEMA
A General Review

Presenter
Presentation Notes
METS Schema, a general review.
February 3 & 4, Laura, Caitie, and I attended this training presented by LYRASIS. The first day was a pretty general introduction to metadata and the types of container standards and content standards used to manage information about information. The second day was an earnest look at one schema in particular—METS and how this schema is used to manage information about digital objects.



Managing Materials

Print/Analog Digital

15th century Chained Book, 
Malatestiana Library, Cesena, Italy

“Books Directory ” L: drive, MHS, 
Helena, Montana

Presenter
Presentation Notes
There are fundamental differences between objects managed in a print/analog world and objects managed in a digital environment. 



Clues – physical (carrier)

 Binding
 Paper
 Signatures or Sections
 Folios

Book Carrier Information

Presenter
Presentation Notes
The physical object has tangible “real” clues to identify all the ideas associated with an object. 



Clues – structural (carrier)

 Language
 Layout
 Images
 Font, point size, special 

characters
 Arrangement

Book Content Information

Presenter
Presentation Notes
There are also structural clues, which have taken generations to adopt and understand in a somewhat standardized way. 



Clues – descriptive (transmission)

 Title
 Description (content)
 Culture
 Date (created)
 Publisher
 Contributor

Book Content Information

Presenter
Presentation Notes
Of course there are also descriptive and administrative clues which require years of training and education to interpret and understand.



Clues – administrative (transmission)

 Accession
 Creator
 Rights
 License
 Changes
 Dates (events)
 Contributor (changes)

Book Provenance Information

Presenter
Presentation Notes
It’s easy to forget that we assign meaning and value to these pieces of information and we use cultural cues and exchanged information to interpret this meaning



Clues – discovery (transmission) 

CONTENTdm metadata record SirsiDynix MARC record

Presenter
Presentation Notes
We manage all these layers of information with Discovery Records, but even though Discovery records can be used to begin to populate carrier and transmission records, they are far from complete records of information objects.




Limits of Discovery Records

Fonds

Photos

Artifacts

Books

Presenter
Presentation Notes
For example, some museums have separated parts of collections and relied on human memory to link these critical relationships. Important associations and understandings may be lost as information is forgotten or not carried forward.



Limits of Discovery Records

Letters and glyphs

Images

Structure

Carrier

Rights

Presenter
Presentation Notes
In the digital environment, this separation of abstract understanding about information is even more confounded. Information must be recorded to identify all the pieces of information, which we take for granted in the physical or analog world. 



Presenter
Presentation Notes
Information about digital objects can be encoded for packaging and transmission of files. One record—a METS object record—can *wrap* all this information in a way which is machine and human readable.



Presenter
Presentation Notes
Unfortunately it’s not totally cut and dry…



Digital Files

Header (XML)

Payload (binaries)

00000000 0000 0001 0004

00000010 0000 0000 0028

00000020 0000 0016 0010

00000030 6a69 0019 8888

00000040 5862 e8f7 8384

File Signatures

Date

Owner

Structural Metadata

Rights

Styles Metadata

Digital File 
Container
(.docx –ZIP 
archive file 
with XML and 
binaries)

Presenter
Presentation Notes
Recall that Digital Files are or can be embedded with a lot of information.



Header

payload

00000000 0000 0001 0004

00000010 0000 0000 0028

00000020 0000 0016 0010

00000030 6a69 0019 8888

00000040 5862 e8f7 8384

Digital File 
Container
(.txt, .doc, .jpg, 
.tiff, .png, .xlsx, 
.pdf)

Human/Machine Human/Machine

Administrative 
Metadata
Creator, Date, Title, Related Files, 
Rights, Contributor, Identifiers, File 
Names, etc.

Descriptive Metadata
Description of content, Keywords (tags), 
Subject-specific information, Coverage, 
Dates, etc.

Technical & Preservation 
Metadata
Software, Hardware, Structure, Format, 
Colorspace, Size, Checksum, Events/Actions, 
Dates, etc. Some of this metadata is 
automatically captured by originating 
software.

Presenter
Presentation Notes
Humans & Machines then add additional metadata to share with other machines and humans all these abstract ideas about the files. 




Digital file to be preserved and XML sidecar

Digital Object

Header

payload

00000000 0000 0001 0004

00000010 0000 0000 0028

00000020 0000 0016 0010

00000030 6a69 0019 8888

00000040 5862 e8f7 8384

XML declaration

XML CONTENT

Presenter
Presentation Notes
Metadata records may be recorded in a flat array for humans to read, but machines read metadata which has been “marked up”. This file travels like a side car with the digital files. XML (extensible markup language) is used with local or standard Metadata schemas to encode the metadata for human or machine readability.



Submission Information 
Package (SIP)

Ready for Preservation

txt--manifest

md5--checksum

XML—collection level

pdf--rights documents

tiff & XML—digital objects

pst—communication files

Digital Object

txt--collection description

Presenter
Presentation Notes
Digital Files and information about the digital files can be bundled for preservation activities, but to do this, our thinking about digital projects needs to shift from process activities on an ad hoc schedule to planned projects with time parameters, coordinated information management, and some predictable activities Digital Files and information about the digital files can be bundled for preservation activities, but to do this, our thinking about digital projects needs to shift from process activities on an ad hoc schedule to planned projects with time parameters, coordinated information management, and some predictable activities. The information which will carry forward information about information packages is known as a METS object, it’s metadata encoded for description and transmission. 



Submission Information 
Package (SIP)

Archival Information 
Package (AIP)

Dissemination 

Information Package 

(DIP)

(disposable)

Digital Services
Archives

Presenter
Presentation Notes
SIPS should be fully described information packages. They can be created retroactively or proactively. If there is no DAM, these SIPs need to be stored in controlled storage environments and humans need to schedule monitoring activities. These Archival Information Packages (AIPs) are managed in this stored environment. Copies of the AIP (or Dissemination Information Packages) can be created for distribution activities (e.g., display on content management systems).



Digital Services
Migration or 

Transformation

Archives
Archival Actions 

(assessment, finding 
aids, etc.)

Archives 
creates AIPs

Archives
Monitors AIPs 

Digital Services 

create SIPs

Archives

Disposes

Digital Services

creates DIPs 

Presenter
Presentation Notes
Again, this is the suggested lifecycle model we can implement here at MHS and this is modeled after the DCC curation lifecycle model.



Digital Services
Migration or 

Transformation

Archives
Archival Actions 

(assessment, finding 
aids, etc.)

Archives 
creates AIPs

Archives
Monitors AIPs 

Digital Services 

create SIPs

Archives

Disposes

Digital Services

creates DIPs 

Admin
Descriptive
Technical

Admin
Descriptive
Preservation

Admin
Descriptive
Preservation

Admin
Descriptive
Preservation

Admin
Descriptive
Preservation

Admin
Descriptive
Technical

Presenter
Presentation Notes
And this chart shows where METS objects will be generated or information will be added within an information package’s lifecycle.



Machine-generated Metadata

Microservices/ 
Archival 

Activities
Ingest Processing Access Storage Maintenance

Event Tracking

Adm
inistrative Reports

Descriptive M
etadata 

Authoring

Copy

Fixity Check

Virus Scan

File Dedupe

Auto U
nique ID

Auto M
etadata Creation

Auto M
etadata Harvest

Rights M
anagem

ent

Package M
etadata

Auto SIP Creation

Public Interface

Auto DIP Creation

Auto AIP Creation

Reliable, Long-term
 Bit 

Preservation

Redundancy

Geographically Disparate 
Storage

Exit Strategy

M
igration

M
onitoring

Auto Recovery 

Presenter
Presentation Notes
Not all of this information needs to be human created, though. Software can be used or strung together to ensure information is captured when events are undertaken. With a METS object in place to describe the information packages, all of this information is bundled with the digital files.



Container Standards– Carry and transmit

METS – Metadata Encoding and Transmission 
Standard, schema developed by LOC

 MARC – Machine Readable Cataloging
 MPEG21 – Moving Pictures Experts Group, open 

framework for multimedia applications
 OAI-ORE – Open Archives Initiative Object Reuse 

and Exchange
 MXF – Material Exchange Format
 AVI – Audio Video Interleaved

Presenter
Presentation Notes
We’re accustomed to the idea of container standards, they basically exist to carry and transmit standardized organization in a predictable way.



Content rules and schemas

 AACR2 – Anglo-American Cataloguing Rules (2)
 RDA – Resource Description and Access
 ALTO—Analyzed Layout and Text Object, schema 

developed by the LOC
 Dublin Core—Dublin Core Metadata Initiative
 MODS—Metadata Object and Description Schema, 

schema developed by MARC standards office and LOC
 PREMIS—Preservation Metadata developed by LOC
 And others…

Presenter
Presentation Notes
We can record descriptive and administrative information using standardized schemas, and these schemas, of course, exist to ensure we’re all on the same page when we’re describing and transmitting information about our digital files. There are many different schemas because communities of specialists have opinions about essential information and various needs. These content schemas will be pulled into METS fields in order to populate the METS objects.



LOD & Registries

 PRONOM https://www.nationalarchives.gov.uk/PRONOM/Default.aspx

 Unified Digital Format Registry (UDFR) http://www.udfr.org/
 Planets Core Registry 

http://justsolve.archiveteam.org/wiki/Planets_Core_Registry
 Digital Record and Object Identification (DROID) http://digital-

preservation.github.io/droid/
 Linked Data Registry 

http://ukgovld.github.io/ukgovldwg/guides/registry.html
 ORCID http://orcid.org/
 Getty Vocabularies as Linked Open Data 

http://www.getty.edu/research/tools/vocabularies/lod/

Presenter
Presentation Notes
In addition to the standards and schemas, organizations are also developing registries to link METS objects to external information in order to predictably exchange information which may be subject to revision. This information can also be embedded in the METS object.

https://www.nationalarchives.gov.uk/PRONOM/Default.aspx
http://www.udfr.org/
http://justsolve.archiveteam.org/wiki/Planets_Core_Registry
http://ukgovld.github.io/ukgovldwg/guides/registry.html
http://orcid.org/
http://www.getty.edu/research/tools/vocabularies/lod/


What is METS 
(©LYRASIS, presented for educational purposes only, not for distribution)

 METS is an XML Schema designed for the purpose of 
creating XML document instances that express the 
hierarchical structure of digital library objects, the 
names and locations of the files that comprise those 
objects, and the associated metadata.

 A package for
 Descriptive and administrative metadata (technical, digital 

provenance, rights, source)
 Structural metadata

 Focus is on complex digital library objects

Presenter
Presentation Notes
So this METS object, what is it? Basically it’s all the information about a piece of information which we can infer using our knowledge. That information is pulled out of our heads and made machine-readable so software can read and render this information predictably. When we create METS records, we’re identifying relevant information and we’re identifying relationships among files and we’re making sure these relationships are machine-readable.



More About METS 
(©LYRASIS, presented for educational purposes only, not for distribution)

 Records relationships among the metadata and 
among the pieces of the complex objects

 Can be a unit of storage (e.g. OAIS AIP) or 
a transmission format (e.g. OAIS SIP or DIP)

 Content-type independent
 Batch processing for creation, processing, retrieval, 

and presentation
 Can be encoded with a text editor, XML editor, or a 

forms-based user interface



More Provision of METS 
(©LYRASIS, presented for educational purposes only, not for distribution)

 Identifying the files or parts of files that comprise the 
content of a digital entity, and expressing their 
structure

 Linking Descriptive metadata with digital content
 Linking Administrative metadata with digital content
 Linking behavior definitions and program code with 

digital content and with associated metadata
 Wrapping digital content, and associated metadata



METS sections

Presenter
Presentation Notes
METS sections
METS header – metadata about metadata, it contains metadata to describe the METS document itself (creator, editor, etc.), 
METS descriptive – may point to descriptive metadata external to the METS document or internally embedded descriptive metadata or both. 
METS administrative – provides information regarding how the files were created and stored, intellectual property rights, metadata about source objects, provenance, master/derivative relationships, and migration/transformation information. May be external or internal.
File Section – the file section lists all files containing content, they may be grouped by elements in order to subdivide the files from the object. 
Structural Map – “heart of the METS document” outlines a hierarchical structure for the object and links the elements of the structure to content files and metadata.
Structural Links – allows METS creators to record existence of hyperlinks between nodes in the hierarchy outlined in the Structural Map (used particularly when archiving websites).
Behavior – can be used to associate executable behaviors with content in the METS object. Each behavior 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.




Example (1) METS/ALTO at MHS

 Title METS Object (example)
 Issue METS Object (example)
 Reel METS Object (example)

Presenter
Presentation Notes
At MHS, the newspaper digitization program has followed the guidelines of the Library of Congress’ National Digital Newspaper Program (NDNP). Papers have been digitized and metadata has been created under the technical guidelines of this program. The LC identified three types of METS objects for management of digitized newspapers, and these objects are basically pointers for machines to understand how to read and display the information. Digital newspapers are one example of complex digital objects which have many relationships. 



Example (2) LC METS

 http://www.loc.gov/standards/premis/louis-2-1-
mets.xml

 https://www.loc.gov/item/gottlieb.09611/

Presenter
Presentation Notes
Once information has been encoded with a METS wrapper, it is essentially platform independent. A METS object may be transformed for display on the Internet with an XSL Style Sheet. Most browsers are XSLT compliant, and they will read and display the METS object.

https://www.loc.gov/item/gottlieb.09611/
https://www.loc.gov/item/gottlieb.09611/


Example (3) Linking Ideas (metadata)

https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwi-0tmK2OvKAhUT-2MKHc14Bg0QjRwIBw&url=https://www.flickr.com/photos/fieldsphotos/445629313&psig=AFQjCNG2G8ub-N3mJ_LnUo2YRab-81Cqag&ust=1455141844973414


Feeling a little underwater?

Presenter
Presentation Notes
Feeling underwater?

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiMldyr1evKAhVN-mMKHb9KCxAQjRwIBw&url=http://travel.jeffnyveen.com/category/places/usa/devils-tower-national-monument/&bvm=bv.113943665,d.cGc&psig=AFQjCNE4pWmiI4NCM9zM55k_4yu53Y_ozA&ust=1455141077946353


Need to know…

 Understand what an information package is…
 Understand how to basically describe an 

improperly bundled information package and a 
properly bundled information package…

 How and when to embed metadata in files…
 How and when to capture additional metadata…
 How and why to advocate for DAM…
 How and why to advocate for Digital 

Preservation…



Need to create…

 MHS Core – core METS schema for digital object item 
types and content display; container standards need 
identified and content standards need identified.
 Montana Memory Project application profile (& DPLA)
 ArchivesWest application profile
 SirsiDynix application profile
 NDNP application profile

 Temporary workflows to capture retrospective and 
ongoing project information

 Permanent solution involving DAM and Digital 
Preservation systems
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