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1. INTRODUCTION 

In June 2003, OCLC and RLG jointly sponsored the formation of the PREMIS (Preservation 

Metadata: Implementation Strategies) working group, comprised of international experts in the 

use of metadata to support digital preservation activities. The working group’s membership 

included more than 30 participants, representing five different countries and a variety of 

domains, including libraries, museums, archives, government agencies, and the private sector. 

Part of the working group’s charge was to develop a core set of implementable preservation 

metadata, broadly applicable across a wide range of digital preservation contexts and supported 

by guidelines and recommendations for creation, management, and use. This portion of the 

working group’s charge was fulfilled in May 2005 with the release of Data Dictionary for 

Preservation Metadata: Final Report of the PREMIS Working Group. 

That 237-page Report provides a wealth of resources on preservation metadata. First and 

foremost is the Data Dictionary itself, a comprehensive, practical resource for implementing 

preservation metadata in digital archiving systems? The Data Dictionary defines preservation 

Metadata that: 

1. Supports the viability, render ability, understandability, authenticity, and identity of 

digital objects in a preservation context; 

2. Represents the information most preservation repositories need to know to preserve 

digital materials over the long-term; 

3. Emphasizes “implementable metadata”: rigorously defined, supported by guidelines for 

creation, management, and use, and oriented toward automated workflows; and  
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4.  Embodies technical neutrality: no assumptions made about preservation technologies, 

strategies, metadata storage and management, etc. 

In addition to the Data Dictionary, the working group also published a set of XML schema to 

Support implementation of the Data Dictionary in digital archiving systems. The PREMIS Data 

Dictionary was awarded the 2005 Digital Preservation Award, given under the auspices of the 

British Conservation Awards, as well as the 2006 Society of American Archivists Preservation 

Publication award 

Following the release of the Data Dictionary in 2005, the PREMIS working group retired and the 

PREMIS Maintenance Activity, sponsored by the Library of Congress, was initiated to maintain 

the Data Dictionary and coordinate other work to advance understanding of preservation 

metadata and related topics. In addition to providing a permanent Web home for the Data 

Dictionary, XML schema, and related materials, the Maintenance Activity also operates the 

PREMIS Implementers Group (PIG) discussion list and wiki, conducts tutorials on the Data 

Dictionary and its use, and commissions focused studies on preservation metadata topics. The 

Maintenance Activity also established an Editorial Committee responsible for further 

development of the Data Dictionary and the XML schema and promoting their use. 

1. Development of PREMIS Data Dictionary 

The PREMIS working group was established to build on the earlier work of another initiative 

sponsored by OCLC and RLG: the Preservation Metadata Framework (PMF) working group. 

In 2001–2002 the PMF working group outlined the types of information that should be 

associated with an archived digital object. Their report, A Metadata Framework to Support the 

Preservation of Digital Objects proposed a list of prototype metadata elements. However, 

additional work was needed to make these prototype elements implementable. The PREMIS 

working group was asked to take the PMF group’s work a step further and develop a data 

dictionary of core metadata for archived digital objects, as well as give guidance and suggest best 

Practice for creating, managing, and using the metadata in preservation systems. Since the 

PREMIS working group had a practical rather than theoretical focus, members were sought from 

institutions known to be operating or developing preservation repository systems within the 

cultural heritage and information industry sectors. Diverse perspectives were also sought. The 

working group consisted of representatives from academic and national libraries, museums, 
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archives, government, and commercial enterprises in five different countries. In addition, 

PREMIS called upon an international advisory committee of experts to review progress. 

 

2. Metadata Preservation 

The PREMIS Data Dictionary defines “preservation metadata” as the information a repository 

uses to support the digital preservation process. Specifically, the group looked at metadata 

supporting the functions of maintaining viability, render ability, understandability, authenticity, 

and identity in a preservation context. Preservation metadata thus spans a number of the 

categories typically used to differentiate types of metadata: administrative (including rights and 

permissions), technical, and structural. Particular attention was paid to the documentation of 

digital provenance (the history of an object) and to the documentation of relationships, especially 

relationships among different objects within the preservation repository. The group considered a 

number of definitions of “core.” In one view, core describes any metadata absolutely required 

under any circumstances. In another, core means that metadata is applicable to any type of 

repository implementing any type of preservation strategy. PREMIS use this practical definition: 

things that most working preservation repositories are likely to need to know in order to support 

digital preservation. The words “most” and “likely” were chosen deliberately. Core does not 

necessarily mean mandatory, and some semantic units were designated as optional when 

exceptional cases were apparent. The concept of “implement ability” also required definition. 

Most preservation repositories deal with large quantities of data. Therefore, a key factor in the 

implement ability of preservation metadata is whether the values can be automatically supplied 

and automatically processed by the repository. Whenever possible the group defined semantic 

units that do not require human intervention to supply or analyze. For example, coded values 

from an authority list are preferred over textual descriptions. 
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PRESERVATION PYRAMID (Priscilla Caplan) 

 

3. The PREMIS Data Model 

 

The working group developed a simple data model to organize the semantic units defined in the 

Data Dictionary. The data model defines five entities the working group felt were particularly 

important in regard to digital preservation activities: Intellectual Entities, Objects, Events, 
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Rights, and Agents. Each semantic unit defined in the Data Dictionary is a property of one of the 

entities in the data model. Figure provides a graphical illustration of the PREMIS Data Model. 

 
 
 

 
 
 
 
 
 

The PREMIS Data Model 
 
 
 

In Figure entities are represented by boxes; relationships between entities are represented by 

arows. The direction of the arrow indicates the direction of the relationship linkage as it is 

recorded in the preservation metadata. For example, the arrow pointing from the Rights entity to  

the Agents entity means that the metadata associated with the Rights entity includes a semantic 

unit recording information about the relationship with an Agent. The arrow pointing from the 

Objects entity back to itself indicates that the semantic units defined in the Data Dictionary 
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support the recording of relationships between Objects. No other entity in the data model 

supports relationships of this type; in other words, while Objects can be related to other Objects, 

Events cannot be related to other Events, Agents cannot be related to other Agents, and so on 

 

 
 

4. IMPLEMENTATION OF DATA MODEL 

 

The PREMIS data model is meant to clarify the meaning and use of the semantic units in the 

Data Dictionary. It is not intended to prescribe architecture for implementation. The working 

group believed that most preservation repositories will need to deal in some way with the 

conceptual entities, Objects, Agents, Events, and Rights, and found it useful to distinguish 

between the properties of subclasses of objects, such as files and file streams, bit streams, and 

representations. A particular repository implementation, however, may need to be more or less 
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granular or define different categories of entity altogether. PREMIS recommend that any data 

model used be clearly defined and documented, and that metadata decisions be consistent with 

the data model. Sets of semantic units may be grouped and related indirectly to particular 

entities. For example, environment is a property of Objects. Logically, each file has one or more 

associated environments. However, in many cases the environment is determined by the file 

format; that is, all files of a particular format will have the same environment information. This 

could be handled in many different ways by different implementations.  

For example:  

1. Digital Repository A uses a relational database system. It has a “file” table with a row for 

each file object, and an “environment” table with a row for each unique set of 

environment information. The “file” table can be joined with the “environment” table to 

get the appropriate environment information for each file. 

2. Digital Repository B uses an externally-maintained registry to obtain environment 

information. It maintains an internal inventory of file formats and their access keys for 

the external registry. Environment information is accessed via a Web services interface to 

the external registry and obtained dynamically when needed. 

3. Digital Repository C uses a system that models representations as containers and files as 

objects within those containers. Each object consists of a set of property/typed value 

pairs. Properties define roles for values. Property and type descriptions are themselves 

objects whose identifiers are drawn from the same namespace as other object identifiers. 

A file object may include a format property. Because format description is also an object, 

it could include an environment property, which in turn would point to an environment 

description object. Alternatively, a file object could include an environment property 

directly. 

 

5. METADATA STORING 
 
The survey by the Implementation Strategies Subgroup showed that repositories have 

implemented several different architectures for storing metadata. Most commonly, metadata is 

stored in relational database tables. It is also common to store metadata as XML documents in an 

XML database, or as XML documents stored with the content data files. Other methods include 

proprietary flat file formats and object-oriented databases. Most respondents were using two or 
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more of these methods. Storing metadata elements in a database system has the advantages of 

fast access, easy update, and ease of use for query and reporting. Storing metadata records as 

digital objects in repository storage along with the digital objects the metadata describes also has 

advantages: it is harder to separate the metadata from the content, and the same preservation 

strategies that are applied to the content can be applied to the metadata. Recommended practice 

is to store critical metadata in both ways. Compound objects require structural metadata to 

describe the internal structure of the objects and the relationships between their parts. In the 

PREMIS Data Dictionary, semantic units that begin “related” and “linking” can be used to 

express certain simple structural information. In some cases this will be adequate for the use of 

the object, and in other cases it will not be. Often the presentation, navigation and/or processing 

of an object will require rich structural metadata recorded according to some other standard, such 

as METS10, MPEG-2112, or SMIL13. In this case the file containing the structural metadata 

would be a file object to be preserved in its own right. Regardless of whether a file of 

independent structural metadata exists as part of the representation, when an archived 

representation is exported to another repository, the metadata linking files and representations 

should be provided. 

6. METADATA VALUES 

Most preservation repositories will deal with large quantities of materials, so it is desirable to 

automate the creation and use of metadata as much as possible. The values of many PREMIS 

semantic units can be obtained by parsing files programmatically, or can be supplied as constants 

by repository ingest programs. In cases where human intervention might be unavoidable, the 

group tended to pair a semantic unit requiring a coded value with a second semantic unit 

allowing a textual explanation. When information is supplied by the individual or organization 

submitting the objects to the repository, recommended practice is for the repository to attempt to 

verify this information by program whenever possible. For example, if a filename includes a file 

type extension, the repository should not assume the file extension necessarily indicates the 

format and should attempt to verify the format of the file before recording this as metadata. 

7. THE PREMIS DATA DICTIONARY VERSION 2.1 

The PREMIS Data Dictionary includes semantic units for Objects, Events, Agents, and Rights. 

The fifth entity in the model, the Intellectual Entity, is considered out of scope because it is well 

served by descriptive metadata. The template for each entry includes a place for notes about how  
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to create or use the semantic unit. In some cases the group felt additional information, such as the 

Reason for a semantic unit’s definition or issues that arose in the group’s deliberations, would be 

Useful; a semantic component always inherits the applicability of the containing semantic unit. 

That is, if the containing semantic unit specifies that it is applicable to files but not to 

representations, each of its semantic components is applicable to files and not to representations. 

Repeatability and obligation, however, may vary. Each entry in the Data Dictionary offers these 

attributes of a semantic unit: 

1. Name of the semantic unit: Names were devised to be descriptive and unique within the 

Data Dictionary. Using these names for the exchange of metadata among preservation 

repositories will aid interoperability. These names need not be used internally within any 

individual preservation repository. 

2.  Semantic components: The semantic components each have their own entries later in 

the Data Dictionary. A semantic unit that has semantic components does not have any 

value of its own. Only semantic units at the lowest level have values. 

3. Definition: The meaning of the semantic unit. 

4. Rationale: Why the semantic unit is needed, if this is not self-evident from the definition. 

5. Data constraint: How the value of the semantic unit should be encoded. Some common 

data 

          Constraints are: 

Container – The semantic unit is an umbrella for two or more semantic components and 

has    no value of its own. 
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