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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and
non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely with the
International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

The main task of technical committees is to prepare International Standards. Draft International Standards
adopted by the technical committees are circulated to the member bodies for voting. Publication as an
International Standard requires approval by at least 75 % of the member bodies casting a vote.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent
rights. ISO shall not be held responsible for identifying any or all such patent rights.

was prepared by the Consultative Committee for Space Data Systems (CCSDS) (as
CCSDS 650.0-M-2, June 2012) and was adopted (without modifications except those stated in Clause 2 of
this International Standard) by Technical Committee ISO/TC 20, Aircraft and space vehicles, Subcommittee
SC 13, Space data and information transfer systems.

This second edition cancels and replaces the first edition (ISO 14721:2003), which has been technically
revised.
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Space data and information transfer systems — Open archival
information system (OAIS) — Reference model

1 Scope

This International Standard defines the reference model for an open archival information system (OAIS). An
OAIS is an archive, consisting of an organization, which may be part of a larger organization, of people and
systems that has accepted the responsibility to preserve information and make it available for a designated
community. It meets a set of such responsibilities as defined in this International Standard, and this allows an
OAIS archive to be distinguished from other uses of the term "archive". The term "open" in OAIS is used to
imply that this International Standard, as well as future related International Standards, are developed in open
forums, and it does not imply that access to the archive is unrestricted.

This International Standard

— provides a framework for the understanding and increased awareness of archival concepts needed for
long term digital information preservation and access,

— provides the concepts needed by non-archival organizations to be effective participants in the
preservation process,

— provides a framework, including terminology and concepts, for describing and comparing architectures
and operations of existing and future archives,

— provides a framework for describing and comparing different Long Term Preservation strategies and
techniques,

— provides a basis for comparing the data models of digital information preserved by archives and for
discussing how data models and the underlying information may change over time,

— provides a framework that may be expanded by other efforts to cover long term preservation of
information that is not in digital form (e.g. physical media and physical samples),

— expands consensus on the elements and processes for long term digital information preservation and
access, and promotes a larger market which vendors can support, and

— guides the identification and production of OAIS-related standards.

The scope and field of application are furthermore detailed in subclauses 1.1 and 1.2 of the enclosed CCSDS
publication.

2 Requirements

Requirements are the technical recommendations made in the following publication (reproduced on the
following pages), which is adopted as an International Standard:

CCSDS 650.0-M-2, June 2012, Reference model for an open archival information system (OAIS).
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For the purposes of international standardization, the modifications outlined below shall apply to the specific
clauses and paragraphs of publication CCSDS 650.0-M-2.

Pagesitov
This part is information which is relevant to the CCSDS publication only.
Page D-1

Add the following information to the reference indicated:

[D6] Document CCSDS 620.0-B-2, May 1992, is equivalent to ]SO 12175:1994.

[D7] Document CCSDS 644.0-B-2, November 2000, is equivalent to |]SO 15889:2003").

[D8] Document CCSDS 647.1-B-1, June 2001, is equivalent to ]SO 21961:2003.

[D9] Document CCSDS 647.2-B-1, June 2001, is equivalent to ]SO 21962:2003.

[D11] Document CCSDS 661.0-B-1, September 2008, is equivalent to [SO 13527:2010.

3 Revision of publication CCSDS 650.0-M-2

It has been agreed with the Consultative Committee for Space Data Systems that Subcommittee
ISO/TC 20/SC 13 will be consulted in the event of any revision or amendment of publication
CCSDS 650.0-M-2. To this end, NASA will act as a liaison body between CCSDS and ISO.

1) Cancelled and replaced by |[SO 15889:2011.
Documents

Document Sharing Hub
2 © 1SO 2012 — All rights reserved

Full document details: BS 1ISO 14721:2012


http://dx.doi.org/10.3403/01007753
http://dx.doi.org/10.3403/02826006
http://dx.doi.org/10.3403/02839020
http://dx.doi.org/10.3403/02838064
http://dx.doi.org/10.3403/30205001
http://dx.doi.org/10.3403/30240184
http://www.avadocuments.com/doc/bs-iso-14721-2012
http://www.avadocuments.com/doc/bs-iso-14721-2012

ISO 14721:2012(E)

=SS
The Consultative Committee for Space Data Systems

Recommendation for Space Data System Practices

REFERENCE MODEL FOR AN
OPEN ARCHIVAL
INFORMATION SYSTEM (OAIS)

RECOMMENDED PRACTICE
CCSDS 650.0-M-2

Documents

Document Sharing Hub
3

MAGENTA BOOK
June 2012

© I1SO 2012 — All rights reserved

Full document details: BS 1ISO 14721:2012


http://www.avadocuments.com/doc/bs-iso-14721-2012
http://www.avadocuments.com/doc/bs-iso-14721-2012

ISO 17421:2012(E)
CCSDS RECOMMENDED PRACTICE FOR AN OAIS REFERENCE MODEL

AUTHORITY
Issue: Recommended Practice, Issue 2
Date: June 2012

Location: Washington, DC, USA

This document has been approved for publication by the Management Council of the
Consultative Committee for Space Data Systems (CCSDS) and represents the consensus
technical agreement of the participating CCSDS Member Agencies. The procedure for
review and authorization of CCSDS documents is detailed in Organization and Processes for
the Consultative Committee for Space Data Systems (CCSDS A02.1-Y-3), and the record of
Agency participation in the authorization of this document can be obtained from the CCSDS
Secretariat at the address below.

This document is published and maintained by:

CCSDS Secretariat

Space Communications and Navigation Office, 7L70
Space Operations Mission Directorate

NASA Headquarters

Washington, DC 20546-0001, USA
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STATEMENT OF INTENT

The Consultative Committee for Space Data Systems (CCSDS) is an organization officially
established by the management of its members. The Committee meets periodically to address
data systems problems that are common to all participants, and to formulate sound technical
solutions to these problems. Inasmuch as participation in the CCSDS is completely
voluntary, the results of Committee actions are termed Recommendations and are not in
themselves considered binding on any Agency.

CCSDS Recommendations take two forms: Recommended Standards that are prescriptive
and are the formal vehicles by which CCSDS Agencies create the standards that specify how
elements of their space mission support infrastructure shall operate and interoperate with
others; and Recommended Practices that are more descriptive in nature and are intended to
provide general guidance about how to approach a particular problem associated with space
mission support. This Recommended Practice is issued by, and represents the consensus of,
the CCSDS members. Endorsement of this Recommended Practice is entirely voluntary
and does not imply a commitment by any Agency or organization to implement its
recommendations in a prescriptive sense.

No later than five years from its date of issuance, this Recommended Practice will be
reviewed by the CCSDS to determine whether it should: (1) remain in effect without change;
(2) be changed to reflect the impact of new technologies, new requirements, or new
directions; or (3) be retired or canceled.

In those instances when a new version of a Recommended Practice is issued, existing
CCSDS-related member Practices and implementations are not negated or deemed to be non-
CCSDS compatible. It is the responsibility of each member to determine when such Practices
or implementations are to be modified. Each member is, however, strongly encouraged to
direct planning for its new Practices and implementations towards the later version of the
Recommended Practice.
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FOREWORD

This document is a technical Recommended Practice for use in developing a broader
consensus on what is required for an archive to provide permanent, or indefinite Long Term,
preservation of digital information.

This Recommended Practice establishes a common framework of terms and concepts which
make up an Open Archival Information System (OAIS). It allows existing and future
archives to be more meaningfully compared and contrasted. It provides a basis for further
standardization within an archival context and it should promote greater vendor awareness
of, and support of, archival requirements.

CCSDS has changed the classification of Reference Models from Blue (Recommended
Standard) to Magenta (Recommended Practice).

Through the process of normal evolution, it is expected that expansion, deletion, or
modification of this document may occur. This Recommended Practice is therefore subject
to CCSDS document management and change control procedures, which are defined in the
Procedures Manual for the Consultative Committee for Space Data Systems. Current
versions of CCSDS documents are maintained at the CCSDS Web site:

http://www.ccsds.org/

Questions relating to the contents or status of this document should be addressed to the
CCSDS Secretariat at the address indicated on page i.
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At time of publication, the active Member and Observer Agencies of the CCSDS were:

Member Agencies

— Agenzia Spaziale Italiana (ASl)/Italy.

— Canadian Space Agency (CSA)/Canada.

— Centre National d’Etudes Spatiales (CNES)/France.

— China National Space Administration (CNSA)/People’s Republic of China.
— Deutsches Zentrum fir Luft- und Raumfahrt e.V. (DLR)/Germany.
— European Space Agency (ESA)/Europe.

— Federal Space Agency (FSA)/Russian Federation.

— Instituto Nacional de Pesquisas Espaciais (INPE)/Brazil.

— Japan Aerospace Exploration Agency (JAXA)/Japan.

— National Aeronautics and Space Administration (NASA)/USA.

— UK Space Agency/United Kingdom.

Observer Agencies

— Austrian Space Agency (ASA)/Austria.

— Belgian Federal Science Policy Office (BFSPO)/Belgium.

— Central Research Institute of Machine Building (TsNIIMash)/Russian Federation.

— China Satellite Launch and Tracking Control General, Beijing Institute of Tracking
and Telecommunications Technology (CLTC/BITTT)/China.

— Chinese Academy of Sciences (CAS)/China.

— Chinese Academy of Space Technology (CAST)/China.

— Commonwealth Scientific and Industrial Research Organization (CSIRO)/Australia.

— CSIR Satellite Applications Centre (CSIR)/Republic of South Africa.

— Danish National Space Center (DNSC)/Denmark.

— Departamento de Ciéncia e Tecnologia Aeroespacial (DCTA)/Brazil.

— European Organization for the Exploitation of Meteorological Satellites
(EUMETSAT)/Europe.

— European Telecommunications Satellite Organization (EUTELSAT)/Europe.

— Geo-Informatics and Space Technology Development Agency (GISTDA)/Thailand.

— Hellenic National Space Committee (HNSC)/Greece.

— Indian Space Research Organization (ISRO)/India.

— Institute of Space Research (IKI)/Russian Federation.

— KFKI Research Institute for Particle & Nuclear Physics (KFKI)/Hungary.

— Korea Aerospace Research Institute (KARI)/Korea.

— Ministry of Communications (MOC)/lIsrael.

— National Institute of Information and Communications Technology (NICT)/Japan.

— National Oceanic and Atmospheric Administration (NOAA)/USA.

— National Space Agency of the Republic of Kazakhstan (NSARK)/Kazakhstan.

— National Space Organization (NSPO)/Chinese Taipei.

— Naval Center for Space Technology (NCST)/USA.

— Scientific and Technological Research Council of Turkey (TUBITAK)/Turkey.

— Space and Upper Atmosphere Research Commission (SUPARCO)/Pakistan.

— Swedish Space Corporation (SSC)/Sweden.

— United States Geological Survey (USGS)/USA.
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DOCUMENT CONTROL
Document  Title Date Status
CCSDS Reference Model for an Open January Original issue
650.0-B-1 Archival Information System (OAIS) 2002 (superseded)
CCSDS Reference Model for an Open June 2012  Current issue:
650.0-M-2  Archival Information System — updates document
(OAIS), Recommended Practice, based on input from
Issue 2 user community

(note).

NOTE - This issue includes: clarifications to many concepts, in particular Authenticity
with the concept of Transformational Information Property introduced;
corrections and improvements in diagrams; addition of Access Rights
Information to PDI. Annex A from the previous issue, describing existing
archives, has been removed. A security annex has been added as required by
CCSDS. Substantive changes are indicated by change bars in the inside margin.
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1 INTRODUCTION
1.1 PURPOSE AND SCOPE

The purpose of this document is to define the CCSDS and International Organization for
Standardization (ISO) Reference Model for an Open Archival Information System (OAIS).

I An OAIS is an Archive, consisting of an organization, which may be part of a larger
organization, of people and systems that has accepted the responsibility to preserve
information and make it available for a Designated Community. It meets a set of such
responsibilities as defined in this document, and this allows an OAIS Archive to be
distinguished from other uses of the term ‘archive’. The term ‘Open’ in OAIS is used to
imply that this Recommendation, as well as future related Recommendations and standards,
are developed in open forums, and it does not imply that access to the Archive is
unrestricted.

The information being maintained has been deemed to need Long Term Preservation, even
if the OAIS itself is not permanent. Long Term is long enough to be concerned with the
impacts of changing technologies, including support for new media and data formats, or with
a changing user community. Long Term may extend indefinitely. In this reference model
there is a particular focus on digital information, both as the primary forms of information
held and as supporting information for both digitally and physically archived materials.
Therefore, the model accommodates information that is inherently non-digital (e.g., a
physical sample), but the modeling and preservation of such information is not addressed in
detail. This reference model:

— provides a framework for the understanding and increased awareness of archival
concepts needed for Long Term digital information preservation and access;

— provides the concepts needed by non-archival organizations to be effective
participants in the preservation process;

— provides a framework, including terminology and concepts, for describing and
comparing architectures and operations of existing and future Archives;

— provides a framework for describing and comparing different Long Term
Preservation strategies and techniques;

— provides a basis for comparing the data models of digital information preserved by
Archives and for discussing how data models and the underlying information may
change over time;

I — provides a framework that may be expanded by other efforts to cover Long Term
Preservation of information that is NOT in digital form (e.g., physical media and
physical samples);

— expands consensus on the elements and processes for Long Term digital information
preservation and access, and promotes a larger market which vendors can support;

— guides the identification and production of OAIS-related standards.
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The reference model addresses a full range of archival information preservation functions
including ingest, archival storage, data management, access, and dissemination. It also
addresses the migration of digital information to new media and forms, the data models used
to represent the information, the role of software in information preservation, and the
exchange of digital information among Archives. It identifies both internal and external
interfaces to the Archive functions, and it identifies a number of high-level services at these
interfaces. It provides various illustrative examples and some ‘best practice’
recommendations. It defines a minimal set of responsibilities for an Archive to be called an
OAIS, and it also defines a maximal Archive to provide a broad set of useful terms and
concepts.

1.2 APPLICABILITY

The OAIS model in this document may be applicable to any Archive. It is specifically
applicable to organizations with the responsibility of making information available for the
Long Term. This includes organizations with other responsibilities, such as processing and
distribution in response to programmatic needs.

This model is also of interest to those organizations and individuals who create information
that may need Long Term Preservation and those that may need to acquire information from
such Archives.

The model, including the functional and information modeling concepts, is relevant to the
comparison and design of facilities which hold information, on a temporary basis, for two
reasons:

— When taking into consideration the rapid pace of technology changes or possible
changes in a Designated Community, there is the likelihood that facilities, thought to
be holding information on a temporary basis, will in fact find that some or much of
their information holdings will need Long Term Preservation attention.

— Although some facilities holding information may themselves be temporary, some or
all of their information may need to be preserved indefinitely. Such facilities need to
be active participants in the Long Term Preservation effort.

Standards developers are expected to use this model as a basis for further standardization in
this area. A large number of related standards are possible. A road map for such
development is briefly addressed in 1.5.

This reference model does not specify a design or an implementation. Actual
implementations may group or break out functionality differently.
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1.3 RATIONALE

A tremendous growth in computational power, and in networking bandwidth and
connectivity, has resulted in an explosion in the number of organizations making digital
information available. Transactions among all types of organizations are being conducted
using digital forms that are taking the place of more traditional media such as paper.

Preserving information in digital forms is much more difficult than preserving information in
forms such as paper and film. This is not only a problem for traditional Archives, but also
for many organizations that have never thought of themselves as performing an archival
function. Along with the many advantages in terms of, for example, searchability and
replication, the spread of digital technology in every field brings certain disadvantages. The
rapid obsolescence of digital technologies creates considerable technical dangers,
particularly a much greater risk than in the past of losing the possibility of restoring,
rendering or interpreting the information. Ways of avoiding or reducing these dangers will
be detailed throughout this Recommendation. Nevertheless, it would be unwise to consider
the problem from a solely technical standpoint. There are also organizational, legal,
industrial, scientific and cultural issues to be considered. To ignore the problems raised by
preserving information in digital forms would lead inevitably to the loss of this information.

It is expected that this reference model, by establishing minimum requirements for an OAIS
Archive along with a set of archival concepts, will provide a common framework from which
to view archival challenges, particularly as they relate to digital information. This should
enable more organizations to understand the issues and take the proper steps to ensure Long
Term information preservation. It should also provide a basis for more standardization and,
therefore, a larger market that vendors can support in meeting archival requirements.

1.4 CONFORMANCE

A conforming OAIS Archive implementation shall support the model of information
described in 2.2. The OAIS Reference Model does not define or require any particular
method of implementation of these concepts.

A conforming OAIS Archive shall fulfill the responsibilities listed in 3.1. Subsection 3.2
provides examples of the mechanisms that may be used to discharge the responsibilities

identified in 3.1. These mechanisms are not required for conformance. A separate standard,
I as noted in 1.5, has been produced on which accreditation and certification processes can be
built.

A conformant OAIS Archive may provide to users additional services that are beyond
those required of an OAIS.

It is assumed that implementers will use this reference model as a guide while developing a
specific implementation to provide identified services and content. This document does not
assume or endorse any specific computing platform, system environment, system design
paradigm, system development methodology, database management system, database design
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paradigm, data definition language, command language, system interface, user interface,
technology, or media required for implementation.

The OAIS Reference Model is designed as a conceptual framework in which to discuss and
compare Archives. As such, it attempts to address all the major activities of an information-
preserving Archive in order to define a consistent and useful set of terms and concepts. A
standard and other documents that claim to be conformant to the OAIS Reference Model
shall use the terms and concepts defined in the OAIS Reference Model in the same manner.

1.5 ROAD MAP FOR DEVELOPMENT OF RELATED STANDARDS

This Reference Model serves to identify areas suitable for the development of OAIS-related
standards. Some of these standards may be developed by CCSDS; others may be developed
by other standardization bodies. However, any such work undertaken by other bodies should
be coordinated in order to minimize incompatibilities and efforts. Some areas for potential
OAIS-related standards are listed below together with references to relevant standards and/or
initiatives:

— standard(s) for the interfaces between OAIS type Archives;
— standard(s) for the submission (ingest) methodology used by an Archive:

SO 20652:2006 Space data and information transfer systems—Producer-Archive
Interface—Methodology Abstract Standard (the more specific Producer-Archive
Interface Specification (PAIS) is under preparation);

— standard(s) for the submission (ingest) of digital data sources to the Archive;
— standard(s) for the delivery of digital sources from the Archive;

— standard(s) for the submission of digital metadata, about digital or physical data
sources, to the Archive:

 PREMIS Data Dictionary for Preservation Metadata. Version 2.0, PREMIS
Editorial Committee, March 2008;

« SO 15889:2003 Space data and information transfer systems—Data Description
Language—EAST Specification;

« SO 21961:2003 Space data and information transfer systems—Data Entity
Dictionary Specification Language (DEDSL)—Abstract syntax;

« SO 21962:2003 Space data and information transfer systems—Data Entity
Dictionary Specification Language (DEDSL)—PVL syntax;

« SO 22643:2003 Space data and information transfer systems—Data Entity
Dictionary Specification Language (DEDSL)—XML/DTD;

« SO 13527:2010 Space data and information transfer systems—XML formatted
data unit (XFDU) structure and construction rules;
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I — syntax standard(s) for the identification of digital sources within the Archive;

— protocol standard(s) to search and retrieve metadata information about digital and
physical data sources;

— standard(s) for media access allowing replacement of media management systems
without having to rewrite the media;

— standard(s) for specific physical media;
— standard(s) for the migration of information across media and formats;

— standard(s) for recommended archival practices:

« SO 15489-1:2001 Information and documentation—Records management. Part
1: General;

« |SO/TR 15489-2:2001 Information and documentation—Records management.
Part 2: Guidelines;

« SO 23081-1:2006 Information and documentation—Records management
processes—Metadata for records—Part 1: Principles;

« |SO/TS 23081-2:2007 Information and documentation—Records management
processes—Metadata for records—Part 2: Conceptual and implementation issues;

— standard(s) for certification of Archives:

e CCSDS 652.0-M-1, Audit and Certification of Trustworthy Digital Repositories
(Magenta Book, Issue 1), also available as 1SO 16363:2011

1.6 DOCUMENT STRUCTURE

1.6.1 HOW TO READ THIS DOCUMENT

All readers should read the Purpose and Scope (1.1), Applicability (1.2), and Conformance (1.4)
subsections to obtain a view on the objectives and applicability of the document.

Those who want just an overview of the major concepts should also read OAIS Concepts
(section 2) and OAIS Responsibilities (section 3).

Those who will implement OAIS Archives or administer them on a daily basis should read
the entire document.

1.6.2 ORGANIZATION BY SECTION

Section 1 provides purpose, scope, applicability, and definitions sections typical of many
standards. It also provides rationale for the effort, conformance requirements, and a road
map for development of related standards.
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Section 2 provides a high-level overview of the major concepts involved in an OAIS
Archive. It provides a view of the environment of an OAIS Archive and the roles played by
those who interact with it. It discusses what is meant by ‘information’ and what is necessary
to preserve it for the Long Term. It contains key information concepts relevant to OAIS-
conforming implementations.

Section 3 describes the responsibilities required of an OAIS. Subsection 3.1 defines I
mandatory responsibilities an OAIS Archive must discharge in preserving its information,

and 3.2 provides clarifying material of the types of activities that may be needed in many
Archives to discharge these responsibilities.

Section 4 provides model views needed for a detailed understanding of an OAIS Archive. It
breaks down the OAIS into a number of functional areas and it identifies some high-level
services at the interfaces. It also provides detailed data model views of information using
Unified Modeling Language (UML) diagrams.

Section 5 provides some perspectives on the issues of information preservation using digital
migration across media and across new formats or representations. It also provides some
perspectives on the issues of preserving access services to digital information using software
porting, wrapping, and emulation of hardware.

Section 6 is an introduction to the various alternatives for Archive-to-Archive associations to
provide increased or more cost-effective services.

The annexes B-F are not part of the Recommendation and are provided for the convenience
of the reader:

annex A provides a composite diagram of the detailed functional areas described in 4.1; I
— annex B relates parts of this reference model to other standards work;

— annex C provides a brief tutorial on the Unified Modeling Language (UML);

— annex D provides a list of informative references;

— annex E provides a layered model of information;

annex F provides an overview of security considerations.

Except where indicated otherwise, diagrams show entities such as people or organisations as
square cornered rectangles, functions or functional entities as rounded rectangles with
information between them as arrows, and special information objects as ellipses.
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1.7 DEFINITIONS

1.7.1 ACRONYMS AND ABBREVIATIONS

AlC Archival Information Collection

AIP Archival Information Package

AlU Archival Information Unit

API Application Programming Interface

ASCII American Standard Code for Information Interchange
CCSDS Consultative Committee for Space Data Systems
CD-ROM Compact Disk - Read Only Memory

CDO Content Data Object

CRC Cyclical Redundancy Check

DBMS Data Base Management System

DIP Dissemination Information Package

DRM Digital Rights Management

FITS Flexible Image Transport System

FTP File Transfer Protocol

HFMS Hierarchical File Management System

IEEE Institute of Electrical and Electronic Engineers
ISBN International Standard Book Number

ISO International Organization for Standardization
MPEG Moving Picture Experts Group

OAIS Open Archival Information System

PDF Portable Document Format

PDI Preservation Description Information

QA Quality Assurance

SIP Submission Information Package
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UML Unified Modeling Language
UNICODE  Universal Code

VHS Video Home System

WWWwW World Wide Web

XFDU XML Formatted Data unit
XML eXtensible Markup Language

1.7.2 TERMINOLOGY

There are many terms which are used in this reference model and which need to have well-
defined meanings. These terms are defined in this subsection. When first used in the text,
they are shown in bold and are capitalized. Subsequent use employs capitalization only.

As this reference model is applicable to all disciplines and organizations that do, or expect to,
preserve and provide information in digital form, these terms cannot match all of those
familiar to any particular discipline (e.g., traditional Archives, digital libraries, science data
centers). Rather, the approach taken is to use terms that are not already overloaded with
meaning so as to reduce conveying unintended meanings. Therefore it is expected that all
disciplines and organizations will find that they need to map some of their more familiar
terms to those of the OAIS Reference Model. This should not be difficult and is viewed as a
contribution, rather than a deterrent, to the success of the reference model. For example,
archival science focuses on preservation of the ‘record’. This term is not used in the OAIS
Reference Model, but one mapping might approximately equate it with ‘Content Information
within an Archival Information Package’ (see definitions below, as well as 2.2 and 4.2 for
context). A few such mappings are provided in annex B.

Access Functional Entity: The OAIS functional entity that contains the services and
functions which make the archival information holdings and related services visible to
Consumers.

Access Rights Information: The information that identifies the access restrictions pertaining
to the Content Information, including the legal framework, licensing terms, and access
control. It contains the access and distribution conditions stated within the Submission
Agreement, related to both preservation (by the OAIS) and final usage (by the Consumer). It
also includes the specifications for the application of rights enforcement measures.

Access Aid: A software program or document that allows Consumers to locate, analyze,
order or retrieve information from an OAIS.

Access Collection: A collection of AlPs that is defined by a Collection Description but for
which there is no Packaging Information for the collection in Archival Storage.
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Access Software: A type of software that presents part of or all of the information content
of an Information Object in forms understandable to humans or systems.

Adhoc Order: A request that is generated by a Consumer for information the OAIS has
indicated is currently available.

1 Administration Functional Entity: The OAIS functional entity that contains the services
and functions needed to control the operation of the other OAIS functional entities on a day-
to-day basis.

AIP Edition: An AIP whose Content Information or Preservation Description Information
has been upgraded or improved with the intent not to preserve information, but to increase or
improve it. An AIP edition is not considered to be the result of a Migration.

AIP Version: An AIP whose Content Information or Preservation Description Information
has undergone a Transformation on a source AIP and is a candidate to replace the source
AIP. An AIP version is considered to be the result of a Digital Migration.

Archival Information Collection (AIC): An Archival Information Package whose Content
Information is an aggregation of other Archival Information Packages.

Archival Information Package (AIP): An Information Package, consisting of the Content
Information and the associated Preservation Description Information (PDI), which is
preserved within an OAIS.

Archival Information Unit (AIU): An Archival Information Package where the Archive
chooses not to break down the Content Information into other Archival Information
Packages. An AlU can consist of multiple digital objects (e.g., multiple files).

Archival Storage Functional Entity: The OAIS functional entity that contains the services
and functions used for the storage and retrieval of Archival Information Packages.

Archive: An organization that intends to preserve information for access and use by a
Designated Community.

Associated Description: The information describing the content of an Information Package
from the point of view of a particular Access Aid.

Authenticity: The degree to which a person (or system) regards an object as what it is
I purported to be. Authenticity is judged on the basis of evidence.

Collection Description: A type of Package Description that is specialized to provide
information about an Archival Information Collection for use by Access Aids.

Common Services: The supporting services such as inter-process communication, name
services, temporary storage allocation, exception handling, security, and directory services
necessary to support the OAIS.
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Consumer: The role played by those persons, or client systems, who interact with OAIS
services to find preserved information of interest and to access that information in detail.
This can include other OAISes, as well as internal OAIS persons or systems.

Content Data Object: The Data Object, that together with associated Representation
Information, comprises the Content Information.

Content Information: A set of information that is the original target of preservation or that
includes part or all of that information. It is an Information Object composed of its Content Data
Object and its Representation Information.

Context Information: The information that documents the relationships of the Content
Information to its environment. This includes why the Content Information was created and
how it relates to other Content Information objects.

Co-operating Archives: Those Archives that have Designated Communities with related
interests. They may order and ingest data from each other. At a minimum, Co-operating
Archives must agree to support at least one common Submission Information Package (SIP)
and Dissemination Information Package (DIP) for inter-Archive requests.

Data: A reinterpretable representation of information in a formalized manner suitable for
communication, interpretation, or processing. Examples of data include a sequence of bits, a
table of numbers, the characters on a page, the recording of sounds made by a person
speaking, or a moon rock specimen.

Data Dictionary: A formal repository of terms used to describe data.

Data Dissemination Session: A delivery of media or a single telecommunications session
that provides Data to a Consumer. The Data Dissemination Session format/contents is based
on a data model negotiated between the OAIS and the Consumer in the request agreement.
This data model identifies the logical constructs used by the OAIS and how they are
represented on each media delivery or in the telecommunication session.

Data Management Functional Entity: The OAIS functional entity that contains the I
services and functions for populating, maintaining, and accessing a wide variety of
information. Some examples of this information are catalogs and inventories on what may

be retrieved from Archival Storage, processing algorithms that may be run on retrieved data,
Consumer access statistics, Consumer billing, Event Based Orders, security controls, and
OAIS schedules, policies, and procedures.

Data Management Data: The data created and stored in Data Management persistent
storage that refer to operation of an Archive. Some examples of this data are accounting data
for Consumer billing and authorization, policy data, Event Based Order (subscription) data
for repeating requests, preservation process history data, and statistical data for generating
reports to Archive management.

Data Object: Either a Physical Object or a Digital Object.
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Data Submission Session: A delivery of media or a single telecommunications session that
provides Data to an OAIS. The Data Submission Session format/contents is based on a data
model negotiated between the OAIS and the Producer in the Submission Agreement. This
data model identifies the logical constructs used by the Producer and how they are
represented on each media delivery or in the telecommunication session.

Derived AIP: An AIP generated by extracting or aggregating information from one or more
source AlPs.

Descriptive Information: The set of information, consisting primarily of Package
Descriptions, which is provided to Data Management to support the finding, ordering, and
retrieving of OAIS information holdings by Consumers.

Designated Community: An identified group of potential Consumers who should be able to
understand a particular set of information. The Designated Community may be composed of

I multiple user communities. A Designated Community is defined by the Archive and this
definition may change over time.

Digital Migration: The transfer of digital information, while intending to preserve it, within
the OAIS. It is distinguished from transfers in general by three attributes:

I — afocus on the preservation of the full information content that needs preservation;

— a perspective that the new archival implementation of the information is a
replacement for the old; and

— an understanding that full control and responsibility over all aspects of the transfer
resides with the OAIS.

Digital Object: An object composed of a set of bit sequences.

Dissemination Information Package (DIP): An Information Package, derived from one or
I more AIPs, and sent by Archives to the Consumer in response to a request to the OAIS.

Event Based Order: A request that is generated by a Consumer for information that is to be
delivered periodically on the basis of some event or events.

Federated Archives: A group of Archives that has agreed to provide access to their
holdings via one or more common finding aids.

Finding Aid: A type of Access Aid that allows a user to search for and identify Archival
Information Packages of interest.

I Fixity Information: The information which documents the mechanisms that ensure that the
Content Information object has not been altered in an undocumented manner. An example is
a Cyclical Redundancy Check (CRC) code for a file.
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Global Community: An extended Consumer community, in the context of Federated
Archives, that accesses the holdings of several Archives via one or more common Finding
Aids.

Independently Understandable: A characteristic of information that is sufficiently
complete to allow it to be interpreted, understood and used by the Designated Community
without having to resort to special resources not widely available, including named
individuals.

Information: Any type of knowledge that can be exchanged. In an exchange, it is
represented by data. An example is a string of bits (the data) accompanied by a description
of how to interpret the string of bits as numbers representing temperature observations
measured in degrees Celsius (the Representation Information).

Information Object: A Data Object together with its Representation Information.

Information Package: A logical container composed of optional Content Information and
optional associated Preservation Description Information. Associated with this Information
Package is Packaging Information used to delimit and identify the Content Information and
Package Description information used to facilitate searches for the Content Information.

Information Property: That part of the Content Information as described by the Information
Property Description. The detailed expression, or value, of that part of the information content
is conveyed by the appropriate parts of the Content Data Object and its Representation
Information.

Information Property Description: The description of the Information Property. It is a
description of a part of the information content of a Content Information object that is
highlighted for a particular purpose.

Ingest Functional Entity: The OAIS functional entity that contains the services and
functions that accept Submission Information Packages from Producers, prepares Archival
Information Packages for storage, and ensures that Archival Information Packages and their
supporting Descriptive Information become established within the OAIS.

Knowledge Base: A set of information, incorporated by a person or system, that allows that
person or system to understand received information.

Local Community: The community which would be served by the Archive outside of the I
context of Federated Archives.

Long Term: A period of time long enough for there to be concern about the impacts of
changing technologies, including support for new media and data formats, and of a changing
Designated Community, on the information being held in an OAIS. This period extends into I
the indefinite future.
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Long Term Preservation: The act of maintaining information, Independently
I Understandable by a Designated Community, and with evidence supporting its Authenticity,
over the Long Term.

Management: The role played by those who set overall OAIS policy as one component in a
I broader policy domain, for example as part of a larger organization.

Member Description: An Associated Description that describes a member of a collection.

Metadata: Data about other data.

I Non-Reversible Transformation: A Transformation which cannot be guaranteed to be a
Reversible Transformation.

Open Archival Information System (OAIS): An Archive, consisting of an organization,
I which may be part of a larger organization, of people and systems, that has accepted the
responsibility to preserve information and make it available for a Designated Community. It
meets a set of responsibilities, as defined in section 4, that allows an OAIS Archive to be
distinguished from other uses of the term ‘Archive’. The term *Open’ in OAIS is used to
imply that this Recommendation and future related Recommendations and standards are
developed in open forums, and it does not imply that access to the Archive is unrestricted.

Order Agreement: An agreement between the Archive and the Consumer in which the
physical details of the delivery, such as media type and format of Data, are specified.

Ordering Aid: An application that assists the Consumer in discovering the cost of, and in
ordering, AIPs of interest.

Other Representation Information: Representation Information which cannot easily be
classified as Semantic or Structural. For example software, algorithms, encryption, written
instructions and many other things may be needed to understand the Content Data Obiject, all
of which therefore would be, by definition, Representation Information, yet would not
obviously be either Structure or Semantics. Information defining how the Structure and the
Semantic Information relate to each other, or software needed to process a database file
would also be regarded as Other Representation Information.

Overview Description: A specialization of the Collection Description that describes the
collection as a whole.

Package Description: The information intended for use by Access Aids.

Packaging Information: The information that is used to bind and identify the components
of an Information Package. For example, it may be the volume and directory
information used on a CD-ROM to provide the content of several files containing Content
Information and Preservation Description Information.

Physical Object: An object (such as a moon rock, bio-specimen, microscope slide) with
physically observable properties that represent information that is considered suitable for
being adequately documented for preservation, distribution, and independent usage.
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Preservation Description Information (PDI): The information which is necessary for
adequate preservation of the Content Information and which can be categorized as
Provenance, Reference, Fixity, Context, and Access Rights Information.

Preservation Planning Functional Entity: The OAIS functional entity which provides the
services and functions for monitoring the environment of the OAIS and which provides
recommendations and preservation plans to ensure that the information stored in the OAIS
remains accessible to, and understandable by, and sufficiently usable by, the Designated
Community over the Long Term, even if the original computing environment becomes
obsolete.

Producer: The role played by those persons or client systems that provide the information
to be preserved. This can include other OAISes or internal OAIS persons or systems.

Provenance Information: The information that documents the history of the Content
Information. This information tells the origin or source of the Content Information, any
changes that may have taken place since it was originated, and who has had custody of it
since it was originated. The Archive is responsible for creating and preserving Provenance
Information from the point of Ingest; however, earlier Provenance Information should be
provided by the Producer. Provenance Information adds to the evidence to support
Authenticity.

Reference Information: The information that is used as an identifier for the Content
Information. It also includes identifiers that allow outside systems to refer unambiguously to
a particular Content Information. An example of Reference Information is an ISBN.

Reference Model: A framework for understanding significant relationships among the
entities of some environment, and for the development of consistent standards or
specifications supporting that environment. A reference model is based on a small number of
unifying concepts and may be used as a basis for education and explaining standards to a
non-specialist.

Refreshment: A Digital Migration where the effect is to replace a media instance with a copy
that is sufficiently exact that all Archival Storage hardware and software continues to run as
before.

Repackaging: A Digital Migration in which there is an alteration in the Packaging
Information of the AIP.

Replication: A Digital Migration where there is no change to the Packaging Information,
the Content Information, and the PDI. The bits used to represent these Information Objects
are preserved in the transfer to the same or new media instance.

Representation Information: The information that maps a Data Object into more
meaningful concepts. An example of Representation Information for a bit sequence which is
a FITS file might consist of the FITS standard which defines the format plus a dictionary
which defines the meaning in the file of keywords which are not part of the standard.
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Another example is JPEG software which is used to render a JPEG file; rendering the JPEG
file as bits is not very meaningful to humans but the software, which embodies an
understanding of the JPEG standard, maps the bits into pixels which can then be rendered as
an image for human viewing.

Representation Network: The set of Representation Information that fully describes the
meaning of a Data Object. Representation Information in digital forms needs additional
Representation Information so its digital forms can be understood over the Long Term.

Representation Rendering Software: A type of software that displays Representation
Information of an Information Object in forms understandable to humans.

Retrieval Aid: An application that allows authorized users to retrieve the Content
Information and PDI described by the Package Description.

Reversible Transformation: A Transformation in which the new representation defines a
set (or a subset) of resulting entities that are equivalent to the resulting entities defined by the
original representation. This means that there is a one-to-one mapping back to the original
representation and its set of base entities.

Search Session: A session initiated by the Consumer with the Archive during which the
Consumer will use the Archive Finding Aids to identify and investigate potential holdings of
interest.

Semantic Information: The Representation Information that further describes the meaning
beyond that provided by the Structure Information.

Structure Information: The Representation Information that imparts meaning about how
other information is organized. For example, it maps bit streams to common computer types
such as characters, numbers, and pixels and aggregations of those types such as character
strings and arrays.

Submission Agreement: The agreement reached between an OAIS and the Producer that

I specifies a data model, and any other arrangements needed, for the Data Submission Session.
This data model identifies format/contents and the logical constructs used by the Producer
and how they are represented on each media delivery or in a telecommunication session.

Submission Information Package (SIP): An Information Package that is delivered by the
Producer to the OAIS for use in the construction or update of one or more AIPs and/or the
associated Descriptive Information.

Succession Plan: The plan of how and when the management, ownership and/or control of
the OAIS holdings will be transferred to a subsequent OAIS in order to ensure the continued
effective preservation of those holdings.

Transformation: A Digital Migration in which there is an alteration to the Content
Information or PDI of an Archival Information Package. For example, changing ASCII
codes to UNICODE in a text document being preserved is a Transformation.
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Transformational Information Property: An Information Property the preservation of the
value of which is regarded as being necessary but not sufficient to verify that any Non-
Reversible Transformation has adequately preserved information content. This could be
important as contributing to evidence about Authenticity. Such an Information Property is
dependent upon specific Representation Information, including Semantic Information, to
denote how it is encoded and what it means. (The term ‘significant property’, which has
various definitions in the literature, is sometimes used in a way that is consistent with its being
a Transformational Information Property).

Unit Description: A type of Package Description that is specialized to provide information
about an Archival Information Unit for use by Access Aids.
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2 OAIS CONCEPTS

The purpose of this section is to motivate and describe several key high-level OAIS
concepts. A more complete view, and a formal modeling of these concepts, is given in
section 4.

The term *Archive’ has come to be used to refer to a wide variety of storage and preservation
functions and systems. Traditional Archives are understood as facilities or organizations
which preserve records, originally generated by or for a government organization, institution,
or corporation, for access by public or private communities. The Archive accomplishes this
task by taking ownership of the records, ensuring that they are understandable to the
accessing community, and managing them so as to preserve their information content and
Authenticity. Historically, these records have been in such forms as books, papers, maps,
photographs, and film, which can be read directly by humans, or read with the aid of simple
optical magnification and scanning aids. The major focus for preserving this information has
been to ensure that they are on media with Long Term stability and that access to this media
is carefully controlled.

The explosive growth of information in digital forms has posed a severe challenge not only
for traditional Archives and their information providers, but also for many other
organizations in the government, commercial and non-profit sectors. These organizations are
finding, or will find, that they need to take on the information preservation functions
typically associated with traditional Archives because digital information is easily lost or
corrupted. The pace of technology evolution is causing some hardware and software systems
to become obsolete in a matter of a few years, and these changes can put severe pressure on
the ability of the related data structures or formats to continue effective representation of the
full information desired. Because much of the supporting information necessary to preserve
this information is more easily available or only available at the time when the original
information is produced, these organizations need to be active participants in the Long Term
Preservation effort, and they need to follow the principles espoused in this OAIS reference
model to ensure that the information can be preserved for the Long Term. Participation in
these efforts will minimize the lifecycle costs and enable effective Long Term Preservation
of the information.

The explosion of computer processing power and digital media has resulted in many systems
where the Producer role and the Archive role are the responsibility of the same entity. These

| systems should subscribe to the goals of Long Term Preservation discussed in this document.
The design process must realize that some of the Long Term Preservation activities may
conflict with the goals of rapid production and dissemination of products to Consumers. The
designers and architects of such systems should document the solutions that have been
reached.

A major purpose of this reference model is to facilitate a much wider understanding of what
is required to preserve and access information for the Long Term. To avoid confusion with
simple ‘bit storage’ functions, the reference model defines an Open Archival Information
System (OAIS) which performs a Long Term information preservation and access function.
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An OAIS Archive is one that intends to preserve information for access and use by a
Designated Community, and it meets the requirements given in section 3. It includes
Archives that have to keep up with steady input streams of information as well as those that
experience primarily aperiodic inputs. It includes Archives that provide a wide variety of
sophisticated access services as well as those that support only the simplest types of requests.
For the remainder of this document, the term Archive and OAIS are equivalent and
understood to refer to an OAIS Archive, unless the context makes it clear otherwise (e.g.,
traditional Archives).

The OAIS model recognizes the already highly distributed nature of digital information
holdings and the need for local implementations of effective policies and procedures supporting
information preservation.  This allows, in principle, a wide variety of organizational
arrangements, including various roles for traditional Archives, in achieving this preservation.
It is expected that organizations attempting to preserve information will find that using OAIS
terms and concepts will assist them in achieving their information preservation goals.

2.1 OAIS ENVIRONMENT

The simple model shown in figure 2-1 depicts the environment surrounding an OAIS.

Producer - OA!S ' " Consumer
| - (archive) -

Management

Figure 2-1: Environment Model of an OAIS

Outside the OAIS are Producers, Consumers, and Management.

— Producer is the role played by those persons, or client systems, which provide the
information to be preserved.

— Management is the role played by those who set overall OAIS policy as one
component in a broader policy domain, for example as part of a larger organization. I
In other words, Management control of the OAIS is only one of Management’s
responsibilities. Management is not involved in day-to-day Archive operations. The
responsibility of managing the OAIS on a day-to-day basis is included within the
OAIS in an administrative functional entity that will be described in 4.1.

Documents
CCSDS 650.0-M-2 Page 2-2 IR Epsnt Sharing Hub
© IS0 2012 — Al rights reserved 29

Full document details: BS 1ISO 14721:2012


http://www.avadocuments.com/doc/bs-iso-14721-2012
http://www.avadocuments.com/doc/bs-iso-14721-2012

ISO 17421:2012(E)
CCSDS RECOMMENDED PRACTICE FOR AN OAIS REFERENCE MODEL

— Consumer is the role played by those persons, or client systems, that interact with
OAIS services to find and acquire preserved information of interest. A special class
of Consumers is the Designated Community. The Designated Community is the set
of Consumers who should be able to understand the preserved information. A given
I individual or system may act in the role of both a Consumer and a Producer.

Other OAIS Archives are not shown explicitly. Such Archives may establish particular
agreements among themselves consistent with Management and OAIS needs. Other
Archives may interact with a particular Archive for a variety of reasons and with varying
degrees of formalism for any pre-arranged agreements. One OAIS may take the role of
Producer to another OAIS; an example is when the responsibility for preserving a type of
information is to be moved to this other Archive. One OAIS may take the role of Consumer
to another OAIS; an example is when the first OAIS decides to rely on the other OAIS for a
type of information it seldom needs and chooses not to preserve locally. Such reliance
should have some formal basis that includes the requirement for communication between the
Archives of any policy changes that might affect this reliance. The range of possible
interactions between OAIS Archives is discussed in section 6, Archive Interoperability.

2.2 OAIS INFORMATION
2.2.1 INFORMATION DEFINITION

A clear definition of information is central to the ability of an OAIS to preserve it. While
formal modeling of information is provided in section 4, some key concepts are provided in
this subsection.

A person, or system, can be said to have a Knowledge Base, which allows that person or
system to understand received information. For example, a person who has a Knowledge
Base that includes an understanding of English will be able to read, and understand, an
English text.

Information is defined as any type of knowledge that can be exchanged, and this information

I is always expressed (i.e., represented) by some type of data in an exchange. For example, the
information in a hardcopy book is typically expressed by the observable characters (the data)
which, when they are combined with a knowledge of the language used (the Knowledge
Base), are converted to more meaningful information. If the recipient does not already
include English in its Knowledge Base, then the English text (the data) needs to be
accompanied by English dictionary and grammar information (i.e., Representation
Information) in a form that is understandable using the recipient’s Knowledge Base. The
Designated Community, and its associated Knowledge Base, for whom the information is
being preserved by the Archive is defined by that Archive, and that Knowledge Base will, as
described below, change over time. The definition of Designated Community may be subject
to agreement with funders and other stakeholders.

Similarly, the information stored within a CD-ROM file is expressed by the bits (the data) it
contains which, when they are combined with the Representation Information for those bits,
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are converted to more meaningful information as long as the Representation Information is
understandable using the recipient’s Knowledge Base. For example, assume the bits
represent an ASCII table of numbers giving the coordinates of a location on the Earth
measured in degrees latitude and longitude. The Representation Information will typically
include the definition of ASCII together with descriptions of the format of the numbers and
their locations in the file, their definitions as latitude and longitude, and the definition of their
units as degrees. It may also include additional meaning that is assigned to the table.
Another example of Representation Information for a bit sequence which is a FITS file might
consist of the FITS standard which defines the format plus a dictionary which defines the
meaning of keywords in the file which are not part of the standard. In general, it can be said
that ‘Data interpreted using its Representation Information yields Information’, and this is
shown schematically in figure 2-2.

Interpreted

N Yields
using its Representation Information

Information " Object

Data
Object

\

Figure 2-2: Obtaining Information from Data

In order for this Information Object to be successfully preserved, it is critical for an OAIS
to identify clearly and to understand clearly the Data Object and its associated
Representation Information. For digital information, this means the OAIS must clearly
identify the bits and the Representation Information that applies to those bits. This required
transparency to the bit level is a distinguishing feature of digital information preservation,
and it runs counter to object-oriented concepts which try to hide these implementation issues.
This presents a significant challenge to the preservation of digital information.

As a further complication, the recursive nature of Representation Information, which
typically is composed of its own data and its own Representation Information, typically leads I
to a network of Representation Information objects. Since a key purpose of an OAIS is to
preserve information for a Designated Community, the OAIS must understand the
Knowledge Base of its Designated Community to understand the minimum Representation
Information that must be maintained. The OAIS should then make a decision between
maintaining the minimum Representation Information needed for its Designated Community,

or maintaining a larger amount of Representation Information that may allow understanding

by a larger Consumer community with a less specialized Knowledge Base, which would be

the equivalent of extending the definition of the Designated Community. Over time, I
evolution of the Designated Community’s Knowledge Base may require updates to the
Representation Information to ensure continued understanding.

reference its existence in another trusted or partner OAIS Archive, is an implementation and

The choice, for an OAIS, to collect all the relevant Representation Information or to I
organization decision.
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I As a practical matter, software, some of which may itself be Representation Information, is
used to access the Information Object, and it will incorporate some understanding of the
network of Representation Information objects involved. However, this software should not
be used as rationale for avoiding identifying and gathering readily understandable
Representation Information that defines the Information Object, because it is harder to
preserve working software than to preserve information in digital or hardcopy forms.

The OAIS reference model emphasizes the preservation of information content. As digital
technology develops, multimedia technology and the dependency on complex interplay
between the data and presentation technologies will lead some organizations to require that
the look and feel of the original presentation of the information be preserved. This type of
preservation requirement may necessitate that the software programs and interfaces used to
access the data be preserved. This problem may be further complicated by the proprietary
nature of some of the software. Various techniques for preserving the look and feel of
information access are currently the subject of research and prototyping. These techniques,
which include hardware level emulation, emulation of various common service APIs, and the
development of virtual machines, investigate the preservation of the original bit stream and
software across technology. Though the OAIS reference model does not focus on these
emerging techniques, it should provide an architectural basis for the prototyping and
comparison of these techniques. A more detailed discussion of the issues involved in the
preservation of look and feel of information access can be found in 5.2 of this document.

2.2.2 INFORMATION PACKAGE DEFINITION

The definition of an Information Object is applicable to all the information types discussed in
this and the following subsections. In other words, they all have associated Representation
Information, although this is usually not shown explicitly.

Every submission of information to an OAIS by a Producer, and every dissemination of
information to a Consumer, occurs as one or more discrete transmissions. Therefore, it is
convenient to define the concept of an Information Package.

An Information Package is a conceptual container of two types of information called
Content Information and Preservation Description Information (PDI). The Content
Information and PDI are viewed as being encapsulated and identifiable by the Packaging
Information. The resulting package is viewed as being discoverable by virtue of the
Descriptive Information.

These Information Package relationships are shown schematically in figure 2-3.
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Preservation

Content Description

Information H Information

Package 1
Descriptive
Information

About Package 1

Figure 2-3: Information Package Concepts and Relationships

The Content Information is that information which is the original target of preservation. It
consists of the Content Data Object (Physical Object or Digital Object, i.e., bits) and its
associated Representation Information needed to make the Content Data Object
understandable to the Designated Community. For example, the Content Data Object may be
an image that is provided as the bit content of one CD-ROM file together with other files, on
the same CD-ROM, that contain Representation Information.

Only after the Content Information has been clearly defined can an assessment of the
Preservation Description Information be made. The Preservation Description Information
applies to the Content Information and is needed to preserve the Content Information, to
ensure it is clearly identified, and to understand the environment in which the Content
Information was created. The Preservation Description Information is divided into five types

of preserving information called Provenance, Context, Reference, Fixity and Access Rights. I
Briefly, they are the following:

— Provenance describes the source of the Content Information, who has had custody of
it since its origination, and its history (including processing history).

— Context describes how the Content Information relates to other information outside
the Information Package. For example, it would describe why the Content
Information was produced, and it may include a description of how it relates to
another Content Information object that is available.

— Reference provides one or more identifiers, or systems of identifiers, by which the
Content Information may be uniquely identified. Examples include an ISBN for a
book, or a set of attributes that distinguish one instance of Content Information from

another.
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— Fixity provides a wrapper, or protective shield, that protects the Content Information
from undocumented alteration. For example, it may involve a checksum over the
Content Information of a digital Information Package.

— Access Rights provide the terms of access, including preservation, distribution, and
usage of Content Information. For example, it would contain the statements to grant the
OAIS permissions for preservation operations, licensing offers (for distribution),
specifications for rights enforcement measures, as well as access control specifications.

The Packaging Information is that information which, either actually or logically, binds,
identifies and relates the Content Information and PDI. For example, if the Content
Information and PDI are identified as being the content of specific files on a CD-ROM, then
the Packaging Information would include the volume/file structure on the CD-
ROM, as well as the names and directory information of the files on CD-ROM disk. Other
examples of packaging include XFDU (reference [D11]) where the Packaging Information
would be the file identifier and the definition of the packaging method.

The Descriptive Information is that information which is used to discover which package has
the Content Information of interest. Depending on the setting, this may be no more than a
descriptive title of the Information Package that appears in some message, or it may be a full
set of attributes that are searchable in a catalog service.

2.2.3 INFORMATION PACKAGE VARIANTS

It is necessary to distinguish between an Information Package that is preserved by an OAIS
and the Information Packages that are submitted to, or disseminated from, an OAIS. These
variant packages are needed to reflect the reality that some submissions to an OAIS will have
insufficient Representation Information or PDI to meet OAIS preservation requirements. In
addition, these may be organized very differently from the way the OAIS organizes the
information it is preserving. Finally, the OAIS may provide to Consumers information that
does not include all the Representation Information or all the PDI with the associated
Content Information being disseminated. These variants are referred to as the Submission
Information Package (SIP), the Archival Information Package (AIP), and the Dissemination
Information Package (DIP).

The Submission Information Package (SIP) is that package that is sent to an OAIS by a
Producer. Its form and detailed content are typically negotiated between the Producer and
the OAIS (see related standards in 1.5). Most SIPs will have some Content Information and
some PDI.

The relationships between SIPs and AlPs can be complex; as well as a simple one-to-one
relationship in which one SIP produces one AIP, other possibilities include: one AIP being
produced from multiple SIPs produced at different times by one Producer or by many
Producers; one SIP resulting in a number of AlIPs; and many SIPs from one or more sources
being unbundled and recombined in different ways to produce many AIPs. Even in the first
case, the OAIS may have to perform a number of transformations on the SIP. The Packaging
Information will always be present in some form.
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Within the OAIS one or more SIPs are transformed into one or more Archival Information
Packages (AIPs) for preservation. The AIP has a complete set of PDI for the associated
Content Information. The AIP may also contain a collection of other AIPs, and this is
discussed and modeled in section 4. The Packaging Information of the AIP will conform to
OAIS internal standards, and it may vary as it is managed by the OAIS.

In response to a request, the OAIS provides all or a part of an AIP to a Consumer in the form
of a Dissemination Information Package (DIP). The DIP may also include collections of
AlPs, and it may or may not have complete PDI. The Packaging Information will necessarily
be present in some form so that the Consumer can clearly distinguish the information that
was requested. Depending on the dissemination media and Consumer requirements, the
Packaging Information may take various forms.

2.3 OAIS HIGH-LEVEL EXTERNAL INTERACTIONS

The following subsections present a high-level view of the interaction between the entities
identified in the OAIS environment. Figure 2-4 is a data flow diagram that represents the
operational OAIS Archive external data flows. This diagram concentrates on the flow of
information among Producers, Consumers and the OAIS and does not include flows that
involve Management. These flows are dealt with further in section 4.

Producer
Submission
( Information )
Packages
OAIS ,
Archive quernes
l Information ]
Packages
' query
orders responses
Legend Dissemination Consumer
—j =  Entity \ Information
Information Packages
; = Package Data
Object
—> - Data Flow
Figure 2-4: OAIS Archive External Data
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2.3.1 MANAGEMENT INTERACTION

Management provides the OAIS with its charter and scope. The charter may be developed
by the Archive, but it is important that Management formally endorse Archive activities.
The scope determines the breadth of both the Producer and Consumer groups served by the
Archive.

Some examples of typical interactions between the OAIS and Management include:

— Management is often the primary source of funding for an OAIS and may provide
guidelines for resource utilization (personnel, equipment, facilities).

— Management will generally conduct some regular review process to evaluate the
I OAIS performance and progress toward Long Term goals, and assess the risks to
which the OAIS and its holdings are exposed.

— Management determines, or at least endorses, pricing policies, as applicable, for
OAIIS services.

— Management participates in conflict resolution involving Producers, Consumers and
OAIS internal administration.

Effective Management should also provide support for the OAIS by establishing procedures
that assure OAIS utilization within its sphere of influence. For example, management
policies should require that all funded activities within its sphere of influence submit data
products to the Archive and also adhere to Archive standards and procedures.

2.3.2 PRODUCER INTERACTION

The first contact between the OAIS and the Producer is a request that the OAIS preserve the
data products created by the Producer. This contact may be initiated by the OAIS, the
Producer or Management. The Producer establishes a Submission Agreement with the
OAIS, which identifies the SIPs to be submitted and may span any length of time for this
submission. Some Submission Agreements will reflect a mandatory requirement to provide
information to the OAIS, while others will reflect a voluntary offering of information and
others may reflect any payments which may be involved. Even in the case where no formal
Submission Agreement exists such as in the archiving of many World Wide Web sites, a
virtual Submission Agreement may exist specifying the file formats and the general subject
matter the OAIS will accept.

Within the Submission Agreement, one or more Data Submission Sessions are specified.
There may be significant time gaps between the Data Submission Sessions. A Data
Submission Session will contain one or more SIPs delivered as a set of media or via a single
telecommunications session. The Data Submission Session content is based on a data model
negotiated between the OAIS and the Producer in the Submission Agreement. This data
model identifies the logical components of the SIP (e.g., the Content Data Objects,
Representation Information, PDI, Packaging Information, and Descriptive Information) that
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are to be provided and how (and whether) they are represented in each Data Submission
Session. All data deliveries within a Submission Agreement are recognized as belonging to
that Submission Agreement and will generally have a consistent data model, which is
specified in the Submission Agreement. For example, a Data Submission Session may
consist of a set of Content Information corresponding to a set of observations, which are
carried by a set of files on a CD-ROM. The Preservation Description Information is in this
example split between two other files. All of these files need Representation Information
which must be provided in some way. The CD-ROM and its directory/file structure are the
Packaging Information, which provides encapsulation and identification of the Content
Information and PDI in the Data Submission Session. The Submission Agreement indicates
how the Representation Information for each file is to be provided, how the CD-ROM is to
be recognized, how the Packaging Information will be used to identify and encapsulate the
SIP Content Information and PDI, and how frequently Data Submission Sessions (e.g., one
per month for two years) will occur. It also gives other needed information such as access
restrictions to the data and enforcement requirements. I

Each SIP in a Data Submission Session is expected to meet minimum OAIS requirements for
completeness. However, in some cases multiple SIPs may need to be received before an
acceptable AIP can be formed and fully ingested within the OAIS. In other cases, a single
SIP may contain data to be included in many AIPs. A Submission Agreement also includes,
or references, the procedures and protocols by which an OAIS will either verify the arrival
and completeness of a Data Submission Session with the Producer or question the Producer
on the contents of the Data Submission Session.

2.3.3 CONSUMER INTERACTION

There are many types of interactions between the Consumer and the OAIS. These
interactions include questions to a help desk, requests for literature, catalog searches, orders
and order status requests. The ordering process is of special interest to the OAIS Reference
Model, since it deals with the flow of Archive holdings between the OAIS and the
Consumer.

The Consumer establishes an Order Agreement with the OAIS for information. This
information may currently exist in the Archive or be expected to be ingested in the future. The
Order Agreement may span any length of time, and under it one or more Data Dissemination
Sessions may take place. A Data Dissemination Session may involve the transfer of a set of
media or a single telecommunications session. The Order Agreement identifies one or more
AlPs of interest, how those AIPs are to be transformed and mapped into Dissemination
Information Packages (DIPs) and how those DIPs will be packaged in a Data Dissemination
Session. The Order Agreement will also specify other needed information such as delivery
information (e.g., name or mailing address), rights information (e.g., usage restrictions,
authorized Consumers, or license fees) and any pricing agreements as applicable. There are I
two common order types initiated by Consumers: the Event Based Order and the Adhoc

Order.
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In the case of an Adhoc Order, the Consumer establishes an Order Agreement with the OAIS
for information available from the Archive. If the Consumer does not know a priori what
specific holdings of the OAIS are of interest, the Consumer will establish a Search Session
with the OAIS. During this Search Session the Consumer will use the OAIS Finding Aids
that operate on Descriptive Information, or in some cases on the AIPs themselves, to
identify and investigate potential holdings of interest. This may be accomplished by the
I submission of queries and the return of query responses, e.g., result sets, to the Consumer.
This searching process tends to be iterative, with a Consumer first identifying broad criteria
and then refining these criteria based on previous search results. Once the Consumer
identifies the OAIS AlPs of interest, the Consumer may provide an Order Agreement that
documents the identifiers of the AIPs the Consumer wishes to acquire, and how the DIPs will
be acquired from the OAIS. If the AIPs are available, an Adhoc Order will be placed.
However, if the AIPs desired are not yet available, an Event Based Order may be placed.

In the case of an Event Based Order, the Consumer establishes an Order Agreement with the
OAIS for information expected to be received on the basis of some triggering event. This
event may be periodic, such as a monthly distribution of any AIPs ingested by the OAIS

I from a specific Producer, or it may be a unique event such as the ingestion, or creation, of a
specific AIP. The Order Agreement will also specify other needed information such as the
trigger event for new Data Dissemination Sessions and the criteria for selecting the OAIS
holdings to be included in each new Data Dissemination Session.

The Order Agreement does not have to be a formal document. In general an OAIS will have a
general pricing policy and maintain an information base of the electronic and physical mailing
addresses of its users. In this case, the process of developing an Order Agreement may be no
more than the completion of a World Wide Web form to specify the AlPs of interest.
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