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Executive Summary

Objectives and Organization

The explosive growth of information in digital form is stretching the ability of traditional archives and reference libraries to ensure accessibility and usability of this information to future users. In addition, technology evolution is causing hardware and software systems to become obsolete in a few years; this often results in inaccessible media formats and data structures. This situation poses a severe challenge to traditional data storage archives, and to many national and international organizations in the government, commercial, and non-profit sectors.
One effort to address these issues has been the development of a reference model for archives.  This work, initiated by ISO, has resulted in a draft international standard known as the “Reference Model for an Open Archival Information System (OAIS).”  The Digital Archive Directions (DADs) workshop was initiated to help identify additional activities that could be effective in addressing the challenges noted above.

The primary goals of this workshop were to (1) discover on-going or existing work, conventions, best-practices or standards which have the potential for addressing digital archive needs for a wide variety of communities, and (2) further discuss the topics which have the most global appeal, and determine how they can best be made available and in what form to benefit the greatest number of communities. 

Recognizing the potential synergy of multiple communities working together to develop general solutions, a wide-ranging collection of organizations sponsored this workshop.  These organizations are:

•  Committee on Earth Observation Satellites (CEOS) 

•  Consultative Committee for Space Data Systems (CCSDS) 

•  International Organization for Standardization (ISO) [ISO TC20/SC13]

•  National Aeronautics and Space Administration (NASA) 

•  National Archives and Records Administration (NARA)

•  Research Libraries Group (RLG)

•  The Johns Hopkins University - Applied Physics Laboratory (APL) 

Representatives from some 36 government, academic, and private sector organizations participated in either the open or invited forums of the workshop.  The primary purpose of the open forum was to increase visibility about what is happening in the digital archive community.  The open forum began with a 2-hour tutorial on the draft ISO standard Reference Model for an Open Archival Information System (OAIS).  This was done both to expose this work to a wider community and to provide an organizing framework for the remainder of the workshop. The open forum concluded with a day devoted to invited speakers addressing a wide range of topics related to the state of the art in the archiving of digital information.  

Participation in the invited forum required the submission of a position paper on a digital archive topic which the author believed to be of potential interest to a variety of digital archive communities.  The invited forum began with a plenary session in which a few selected papers, believed to be of wide interest, were presented.  It subsequently broke into three Working Groups (WG) to address the remaining papers and to make recommendations.  These groups, based on the OAIS Reference Model functional areas, were identified as Administration and Process (WG 1), Ingest and Storage (WG 2), and Data Management and Access (WG 3).  The papers and invited presentations were allocated appropriately to these groups.  A template was also provided to each group to assist them in describing any proposed new best practices or standards.  Each group decided independently on how best to organize its work and to arrive at appropriate recommendations.  Results of each group’s efforts were presented at a closing plenary on the morning of the 5th day, and the plenary discussions resulted in additional recommendations.

The agenda for the workshop is available from the DADs web pages at:

http://ssdoo.gsfc.nasa.gov/nost/isoas/dads/agenda.html

Open Forum Highlights

The tutorial on the “Reference Model for an Open Archival Information System (OAIS)” was well received by the participants.  The model addresses a full range of archival functions and archival information modeling concepts, including digital migration and types of cooperation among archives.  It establishes a minimum set of responsibilities that an organization needs to discharge if it is to be called an OAIS.  It was recommended that the reference model include a discussion on emulation. 

The reference model document is undergoing continual review.  Comments on the document are greatly appreciated and are most effective when received prior to ISO draft international standard (DIS) status.  It is expected that the document will reach DIS status in June, 1999. The current draft, White Book Issue 4.0, is available from the Web under Reference Materials at URL page:

http://ssdoo.gsfc.nasa.gov/nost/isoas/overview.html

The tutorial is available from:

http://ssdoo.gsfc.nasa.gov/nost/isoas/dads/presentations/OAISRMTutorial/

The second day of the workshop was devoted to 12 invited presentations.  These are summarized in the report and Web links to the presentations are also provided. A variety of topics were addressed.  These include:

· past and present preservation and access issues as seen by various organizations,

· authentication and authorization issues,

· critiques of the OAIS reference model,

· experience with digital archive implementations and lessons learned,

· standards under development addressing the interchange of files among File System Management Systems, the status of the IEEE Storage System Standard for the Media Management System, standards developed in support of geospatial data, the DOD 5015.2 standard addressing electronic records management, and status of Uniform Resource Names standard to provide unique identification of Web based resources regardless of location,

· testing of life expectancies of media.

These presentations demonstrated the wide variety of activities underway in support of digital archive issues and they provided the invited forum participants with some common perspectives from which to assess the utility of additional efforts. 

Invited Forum Highlights

The opening plenary consisted of three papers addressing 1) the need for a standard for a digital video master file, 2) the suitability of the Hierarchical Data Format (HDF) as an archival format, and 3) the development of a project called ‘Data Intensive Computing’ addressing archiving, access, and processing for Petabytes  of data.

Three working groups [Administration and Process (WG 1), Ingest and Storage (WG 2), and Data Management and Access (WG 3)]met to address assigned presentations and papers, and to make recommendations on the OAIS reference model and desirable standards or best practices.

WG 1 made two key recommendations related to standards or best practices:

· Develop a method for digital archive accreditation, but this method should be more of a self-directed process using a checklist, or it should be similar to an ISO 9000 process that avoids excessive bureaucracy and overhead.

· Establish a group to develop and monitor an assessment/accreditation program, develop an OAIS user’s manual, and develop best practice narratives in the areas of preservation, environment, metadata and access practices.

WG 1 also made several recommendations for upgrading the OAIS reference model, and for promoting its acceptance by a broad set of communities.  These are discussed in the report.

WG 2 made five key recommendations related to standards or best practices:

· Develop best practices for creating digital objects which are shareable in a networked environment, and which retain fidelity to the original object in information content and appearance.

· Develop a standard methodology (set of policies and procedures) to be carried out in the ingest function, which prepares data for archival preservation and usage.

· Develop best practices, based on standards, to be used by archives for estimates of media longevity, and for improved media storage, handling and transfer approaches.

· Develop best practices for error control through an archive, from data provider through the consumer, to ensure that any data corruption is detected early in processing.

· Develop a standard consisting of a flexible packaging structure and its required attributes, and which can incorporate digital objects and supporting information for submission to any archive.

Extensive supporting information for these efforts was developed, using a template,  and is available in Appendix A.1

WG 2 also made a recommendation for the establishment of an independent testing agency, using ANSI standards, that would rate media in order to improve archive media selection and usage.  They also made several recommendations for improving the OAIS reference model and these are discussed in the report.

WG 3 made four key recommendations related to standards or best practices:

· Develop a technical report that scopes the problem of developing tools and processes to support semantic interoperability among and within archives, and the adoption of best practices for data administration.

· Develop a technical report that scopes the problem for processes and tools to be able to support the distinctions in level of abstraction for the information preserved in an archive.

· Develop a standard for an interface between the archive and its consumers that supports access and retrieval from distributed, federated catalogs.

· Develop a technical report that scopes the problem for processes and tools to support the use of unique, ‘forever,’  identifiers of archival information packages.

Extensive supporting information for these efforts was developed, using a template,  and is available in Appendix A.2

WG 3 also made several recommendations for improving the OAIS reference model and these are discussed in the report.

Closing Plenary and Future Directions

The plenary was held to obtain reports on the progress of each of the working groups, to hear their recommendations and actions, to identify any contentious recommendations, and to address the next steps.  The recommendations from the working groups were seen to be reasonable, and there was general agreement on the following three positions:

· A consensus recommendation is the need for continued coordination and cooperation across bodies concerned with digital archiving.  There was a desire for another workshop, involving key participants from a variety of organizations who did not participate in the DADs workshop, to promote the OAIS reference model and obtain feedback on changes to the model, and to identify any changes or additions to the DADs recommendations.

· A consensus recommendation is that it would be useful to investigate the feasibility, practicality and utility of establishing an international consortium responsible for developing consensus understanding across a wide variety of communities facing digital archive needs, and to promote cooperative efforts regarding digital archives.
· A consensus recommendation is that accreditation of archives is important, but that it can only be accomplished when best practices (processes) are in place.  Also, it was believed that best practices are probably somewhat community-dependent, and therefore accreditation principles would have to be evolved and accreditation specifics that are community-specific would have to be developed.

The DADs program committee would like to hear from all parties that are interested in further exploration of these recommendations.  They  may be contacted electronically at:  dads@nssdc.gsfc.nasa.gov.
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1.  Introduction
1.1  Purpose

The explosive growth of information in digital form is stretching the ability of traditional archives and reference libraries to ensure accessibility and usability of this information to future users. In addition, technology evolution is causing hardware and software systems to become obsolete in a few years; this often results in inaccessible media formats and data structures. 

This situation poses a severe challenge to traditional data storage archives, and to many national and international organizations in the government, commercial, and non-profit sectors.  These organizations are finding that they need to co-opt information preservation functions normally associated with traditional archives, because digital information is so easily lost or corrupted. For reference libraries, the increased volume situation is exacerbated by the need to provide accessibility to information in a variety of digital forms - forms that are a very recent requirement on these libraries.  None of the organizations, in these communities, can afford to go it alone and "reinvent their own version of the wheel." These conditions argue strongly for having widely applicable standard processes and tools to effect low cost management and utilization of digital archives. 

The primary goals of this workshop were to (1) discover on-going or existing work, conventions, best-practices or standards which have the potential for addressing digital archive needs for a wide variety of communities, and (2) further discuss the topics which have the most global appeal, and determine how they can best be made available and in what form to benefit the greatest number of communities. 

Recognizing the potential synergy of multiple communities working together to develop general solutions, a wide-ranging collection of organizations sponsored this workshop.  These organizations are:

•  Committee on Earth Observation Satellites (CEOS) 

•  Consultative Committee for Space Data Systems (CCSDS) 

•  International Organization for Standardization (ISO) [ISO TC20/SC13]

•  National Aeronautics and Space Administration (NASA) 

•  National Archives and Records Administration (NARA)

•  Research Libraries Group (RLG)

•  The Johns Hopkins University - Applied Physics Laboratory (APL) 

The Program Committee for this workshop was composed of representatives of these organizations plus the Workshop Coordinator.

1.2  Organizations Represented at the Workshop

Advanced Engineering and Research Associates

Automated Systems Acquisition, Inc.

Canada Centre for Remote Sensing 

Coalition for Networked Information 

Computer Sciences Corporation 

Defense Information Systems Agency 

Digital Library Federation 

EROS Data Center 

Georgia Tech University Library

History Associates Incorporated 

Johns Hopkins University 

King's College (UK) 

Leeds University (UK) 

NASA Goddard Space Flight Center 

NASA Jet Propulsion Laboratory 

NASA Langley Research Center 

National Academy of Sciences 

National Archives and Records Administration 

National Ice Center 

National Institute of Standards and Technology (NIST) 

National Media Laboratory 

NCSA/University of Illinois 

Network Solutions, Inc. 

Office of the Assistant  Secretary of Defense

Raytheon STX 

Rutherford Appleton Laboratory (UK)

San Diego Supercomputer Center 

School of Environmental Science and Management 

Southeastern Library Network 

Systems Engineering and Security, Inc. 

Teledyne Brown Engineering 

The Research Libraries Group 

U.S. Department of Agriculture, National Agricultural Library

U.S. Geological Survey 

U.S. Government Printing Office 

University of British Columbia 

1.3  Workshop Structure

The Workshop was held as two separate sections  - an open forum of 1.5 days and an invited forum of 2.5 days. The primary purpose of the open forum was to increase visibility about what is happening in the digital archive community.  The open forum began with a 2-hour tutorial on the Reference Model for an Open Archival Information System (OAIS) which is a draft ISO standard.  This was done both to expose this work to a wider community and to provide an organizing framework for the remainder of the workshop.  This was followed with a day devoted to invited speakers addressing a wide range of topics related to the state of the art in the archiving of digital information.  

Participation in the invited forum required the submission of a position paper on a digital archive topic which the author believed to be of potential interest to a variety of digital archive communities.  The invited forum began with a plenary session in which a few selected papers, believed to be of wide interest, were presented.  It subsequently broke into three Working Groups (WG) to address the remaining papers and to make recommendations.  These groups, based on the OAIS Reference Model functional areas, were identified as Administration and Process (WG 1), Ingest and Storage (WG 2), and Data Management and Access (WG 3).  The papers and invited presentations were allocated appropriately to these groups.  A template was also provided to each group to assist them in describing any new work desired to lead to best practices or standards.  Each group decided independently on how best to organize its work and to arrive at appropriate recommendations.  Results of each group’s efforts were presented at a closing plenary on the morning of the 5th day, and the plenary discussions resulted in additional recommendations.

The agenda for the workshop is available from the DADs web pages at:

http://ssdoo.gsfc.nasa.gov/nost/isoas/dads/agenda.html

1.4  Organization of Report

This report begins with an Executive Summary.  It highlights the major findings and recommendations from the workshop, but is not able to capture them all. 

The body of the report follows the general chronology of the workshop.  It addresses the open forum in Section 2 and the invited forum in Section 3.

Section 2 begins with a brief overview of the OAIS tutorial and then provides highlights of the invited speaker presentations.  Web URLs are given for each of these presentations and they may also be found by starting at the DADs web page:

http://ssdoo.gsfc.nasa.gov/nost/isoas/dads/presentations/

Section 3 begins with a brief overview of the presentations given in the invited forum opening plenary, and then divides into sub-sections for each Working Group.  Each WG report provides a list of the attendees, its scope of work, highlights of the discussions on the papers, and final results from the WG.  The concluding sub-section addresses the invited forum closing plenary and its recommendations.

Appendix A provides detailed descriptions of the desired new work items using the template provided.   Appendix B summarizes the recommended changes to the OAIS Reference Model that are contained in the individual WG results.  Appendix C is the response to an action item, from WG 2, seeking material on the handling of storage media.  It was provided following the workshop and is included here for the reader’s convenience.

2.  Open Forum

2.1  Tutorial on Reference Model for an Open Archival Information System

This tutorial was presented by Donald Sawyer of the Goddard Space Flight Center and Louis Reich of the Computer Sciences Corporation.  It is available from:

http://ssdoo.gsfc.nasa.gov/nost/isoas/dads/presentations/OAISRMTutorial/

This tutorial was provided to expose the Reference Model for an Open Archival Information System (OAIS), which is being developed for ISO by the Consultative Committee for Space Data Systems (CCSDS), to a wider audience and to provide a common framework for the remainder of the workshop.  The tutorial was well received by the participants.

The reference model effort was a response to a request from ISO Technical Committee 20, sub-committee 13, for the development of archival standards for space data.  It was quickly realized that a much greater consensus on the terms and concepts needed for the archiving of digital data (i.e., a reference model) was needed before more specific standards could be agreed upon.  Further, any such reference model needed to be widely applicable if it was to be effective and therefore the process had to be open to all digital archiving.  An open process has been followed ranging from full meeting participation to critiques of reference model versions.  The current draft, White Book Issue 4.0, is available from the Web under Reference Materials at URL page:

http://ssdoo.gsfc.nasa.gov/nost/isoas/overview.html

The reference model defines an Open Archival Information System as the hardware, software, and people who are responsible for the acquisition, preservation, and dissemination of information while meeting a minimum set of responsibilities.  The document lays out its purpose and scope, which includes the establishment of a common framework for understanding digital archiving and for comparing the implementations of archives. It attempts to address all major aspects of digital archives and it is applicable to all long-term archives and their customers.  It is also applicable to short term archives.

The document provides an overview, at a general level, of several key information modeling and archive functionality concepts, and then it lays out a set of minimum responsibilities for an organization to be an OAIS.  This is done for those who do not wish to delve deeply into the functional analysis and information modeling that follows.  Key concepts include the roles of producers, consumers, and management in relation to an OAIS, the definition of information in terms of a data object and its representation information, the definition of an information package as a container of content information and preservation description information, and the specialization of information packages for submission, archival storage, and for dissemination.  The minimal responsibilities to be an OAIS include accepting information packages, assuming sufficient control to ensure long-term preservation, identifying the communities that need to be able to understand the information, ensuring these designated communities can understand the information, following documented policies and procedures to ensure the information is preserved, and making the information available in forms understandable to the designated communities.

The detailed modeling expands the representation information to show that a network of representations are typically involved.  It describes the key roles played by the preservation description information, which is used to preserve the associated content information, by providing provenance, context, fixity, and reference information.  It expands on the role of descriptive information, used by access aids, to assist in finding the preserved information of interest, and it expands on the role of  packaging information used to delimit and identify the components of an information package.  This enables the definition of an archival information package which is a key information modeling concept as it is the primary entity that is preserved by an OAIS.

The detailed modeling also breaks the OAIS into 5 functional areas called Ingest, Data Management, Archival Storage, Administration, and Access.  It describes these functions by breaking them into several sub-functions and by describing their interactions..

The detailed models are used as context in which to discuss digital migration..  Several types of migration, such as repackaging and reversible and non-reversible transformations, are described.  The detailed models are also used as context to describe interactions among multiple OAISs.  Several categories of interactions, such as independent, cooperating, federated, and shared resources are defined.

The reference model document is undergoing continual review.  However, it is expected that it will reach ISO draft international standard (DIS) status in May, 1999.  Comments on the document are greatly appreciated and most effective when received prior to DIS status.

The latest version of the reference model, as well as previous versions, are available from:

http://ssdoo.gsfc.nasa.gov/nost/isoas/ref_model.html

2.2 Invited Plenary Presentations

The following provides a brief overview of the presentations that occurred on the second day of the DADs Workshop.  URLs for each presentation are given, and the full set may be obtained from the DADs web pages beginning at: 

http://ssdoo.gsfc.nasa.gov/nost/isoas/dads/presentations/

1.  Digital Archives - Past, Present and Future Issues, Anne Van Camp of the Research Libraries Group (RLG)

 <http://ssdoo. etc.

Anne Van Camp provided an overview of the RLG and then presented a problem/ needs statement.  This statement set the stage for the remainder of her presentation.  The needs expressed are (1) digital archiving and its attendant issues are common across institutions and international in scope; (2) there is a need for collaboration on descriptive standards, technology, legal and regulatory issues and storage criteria; (3) there is a need for coordination of effort to avoid duplication; and (4) there is a need to share the research agenda.

Ms Van Camp then provided an overview of past and present preservation and access issues, and RLG’s role in these issues.  In conclusion, she identified three RLG priorities and discussed the current RLG agenda.  The three priorities are (1) requirements and standards for describing and managing digital information; (2) standards, criteria, and mechanisms for digital archives; and (3) coordination with international digital preservation initiatives.

2.  Digital Preservation Perspectives: Archival Science and the Open Archival Information Systems Model, Charles Dollar of the University of British Columbia


<http://ssdoo.gsfc.nasa.gov/nost/isoas/dads/presentations/Dollar.ppt>

Charles Dollar’s presentation was in three parts.  It was (1) a brief introduction of archival science, (2) a discussion of how archival science applies to digital preservation, and (3) an examination of the “fit” of the OAIS Reference Model and archival science.  The last segment noted that while it was agreed that there was general alignment of the reference model to the needs of the archival science and the communities it is normally aligned with, a critical issue is the definition of record as it is viewed by the two communities..  From the archival science perspective, the concept of a record is that of a by-product of a human administrative transaction and often has a legal context, i.e., a record of something having occurred

3.  Current Issues in Digital Preservation: A Perspective from the Digital Library Federation (DLF), Don Waters of the Council on Library and Information Resources (CLIR)

< http://ssdoo.gsfc.nasa.gov/nost/isoas/dads/presentations/Waters/>

Don Waters’ began his presentation by providing details from The Report of the Task Force on Archiving of Digital Information.  The remainder of his talk was concerned with issues facing the digital archiving community, and the role of metadata in preserving coherence.  

4.  CEDARS: A Multi-site UK Project to Create Exemplars in Digital Archiving, David Holdsworth of Leeds University


<http://ssdoo.gsfc.nasa.gov/nost/isoas/dads/presentations/Holdsworth.html>

David Holdsworth provided background information about the CEDARS project, discussed LEEDS (Low-cost Ever-lasting Extensible Data Store) - a network file archiver developed at Leeds University, and then spent the remainder of his time providing valuable insights into archiving issues based on several decades of experience at Leeds University.  He then identified a number of issues and recommendations regarding an OAIS. 

5.  Authentication, Access Management, and Digital Archiving Issues, Joan Lippincott of the Coalition for Networked Information (CNI)


<http://ssdoo.gsfc.nasa.gov/nost/isoas/dads/presentations/Lippincott/>

Joan Lippincott discussed the CNI White Paper on Authentication and Access Management.  The topics discussed included authentication, authorization, and preservation.  Details concerning these topics can be found at http: //www.cni.org/projects/authentication/authentication-wp.html.

6.  Metadata for Interchange of Files on Sequential Storage Media Between FSMS, Fernando Podio of the National Institute of Standards and Technology 


< tbd

Fernando Podio’s presentation included a discussion of File Storage Management Systems (FSMS),  the issues involved in migrating among FSMSs, the metadata requirements for interchange of files among FSMSs, and the current standards for metadata for interchanging files.

7.  NSDI Standards and Emerging International Geospatial Data Standards - Avoiding a Clash, Richard Hogan of the US Geological Survey 


<http://ssdoo.gsfc.nasa.gov/nost/isoas/dads/presentations/Hogan.ppt >

Richard Hogan began his presentation by discussing the “geospatial data problem.”  He then discussed the objectives and work of the National Spatial Data Infrastructure (NSDI) and its relationship to the Federal Geographic Data Committee.  He then related this work to international standards development efforts under ISO/TC211, including ISO 15046 - a suite of standards in the field of digital geographic information.

8.  IEEE SSSWG Standards Activities, Joel Williams of the Systems Engineering and Security

< http://ssdoo.gsfc.nasa.gov/nost/isoas/dads/presentations/Williams/ >

Joel Williams’ presentation was concerned with Storage Systems Standards (SSS), and, in particular, the standards for the Media Management System (MMS) - whose architecture includes clients, a media manager, a media manager database, a drive manager and a library manager.

9.  Design Criteria for Electronic Records Management Applications, Burt Newlin of the U.S. Department of Defense (DoD)


< http://ssdoo.gsfc.nasa.gov/nost/isoas/dads/presentations/Newlin/ >

Burt Newlin discussed the DoD view of a record and records management.  This details about DoD 5015.2-STD, DoD Records Management Program, including certification efforts and future efforts. 

10.  Uniform Resource Names: Impacts on Archives and Recent Developments, Michael Mealling of Network Solutions


<tbd

Michael Mealling discussed the current state of Uniform Resource Names (URNs).  This included the requirements for URNS.  The role of URNs in archiving was also discussed.

11.  Storage Media Life Expectancies, John Van Bogart of the National Media Lab


< http://ssdoo.gsfc.nasa.gov/nost/isoas/dads/presentations/VanBogart/ >

John Van Bogart discussed the role of the National Media Laboratory, illustrated the results of various media life expectancy (LE) studies, discussed the criteria for media LE, and the status of standards concerned with media longevity.

12.  The Alexandria Digital Library Architecture, Jim Frew of the Alexandria Digital Library and University of California at Santa Barbara 


< http://ssdoo.gsfc.nasa.gov/nost/isoas/dads/presentations/Frew/ >

Jim Frew discussed three Alexandria Digital Library (ADL) Architectures.  These are the Rapid Prototype (ADL-1), the Web Prototype (ADL-2), and the ADL-3 Architecture.  He also provided an evaluation of the “good” and “bad” aspects of each architecture. 

3.  Invited Forum

Participation in the invited forum required the submission of a position paper on a digital archive topic which the author believed to be of potential interest to a variety of digital archive communities.  A template for the submission, using e-mail or the web, was provided.  Eighteen papers were accepted and are available from:

http://ssdoo.gsfc.nasa.gov/nost/isoas/dads/papers2.html

Three papers were selected for presentation in the opening plenary of this forum, and then all papers and presentations were assigned to one of three working groups for discussion and recommendations.

3.1  Opening Plenary

1.  Needed:  A standard for digital video master files, Grace Agnew of the Georgia Tech Library 

<http://ssdoo.gsfc.nasa.gov/nost/isoas/dads/DADS12.html>

Grace Agnew discussed the need for a standard for digital video master files.  The growing use of digital video and audio has not been matched by efforts to provide standards for long term storage and access while preserving the fidelity needed.  Libraries, in particular, are faced with difficult choices on what formats to use for growing collections of  digital video.  The readily available options, such as uncompressed D1, Microsoft’s AVI, and M-JPEG have serious problems including dependence on proprietary technology, large volumes, slow playback, lack of standardization, and risk of significant information loss from loosing only a few compressed bits.  Her proposal is that a relatively ‘safe’ encoding standard that is robust, versatile and readily accessible be adopted.  This should be done before significant video digitization occurs in library collections, to insure that fragile videos do not need to be re-encoded and to insure persistence and widespread availability of significant video collections via the world wide web.  Re-encoding, to serve different purposes, should occur form the digital archival master.  It appears that the developing MPEG-7 standard could be what is needed, but there is a need for archival concerns to be brought to this effort.

2.  HDF as an Archive format, Mike Folk of the University of Illinois at Urbana-Champaign

<http://ssdoo.gsfc.nasa.gov/nost/isoas/dads/DADS16.html>

Mike Folk discussed the suitability of HDF 4.0 as an archival format.  It is widely used by a number of communities, including NASA’s EOS project.  The enormous amounts of EOS data that will be stored in HDF argue strongly for using HDF as an archival format.  Mike provided a list of 11 characteristics purported to be characteristics of a good scientific data archiving format and then rated HDF on strengths and weaknesses in these areas.  The only characteristics satisfied unequivocally were ‘format is suitable for a variety of storage technologies’ and ‘format is widely used’..  Others were partially satisfied and some not at all.  The most fundamental characteristic was determined to be a rigorous definition of the format, API, and low-level i/o library so that future applications will be able to make sense of the format, even when existing software become obsolete.  There are plans to focus on this requirement by revising and extending the HDF specification and code documentation.  The proposed effort is to concentrate on finding ways to overcome the weaknesses resulting from HDF’s complexity.

3.  Persistent Archives in a Digital Library Framework, Reagan Moore of the San Diego Supercomputer Center 

<http://ssdoo.gsfc.nasa.gov/nost/isoas/dads/DADS10.html>

Reagan Moore discussed a developing project called the “Data Intensive Computing Environment” which is seen as a first step in a co-evolution of super-computing, federated archiving, and digital library technologies for supporting future application and information processing activities.  Scientific data archives with billions of objects and Petabytes of data need to be supported with a variety of access technologies, and the data, formats and access methods need to be migrated forward in time.  The system is built around the Storage Resource Broker that provides a uniform API for access to heterogeneous, distributed, archival storage systems and a Metadata Catalog that is a repository for handling a variety of levels of metadata.  A list of features of the system is provided.  A commercial product is expected within the next 3 years.

3.2  Working Group (WG) 1: Administration and Process

3.2.1  List of Participants

Bruce Ambacher (facilitator), Center for Electronic Records, National Archives and Records Administration, USA

Peter Allan, British Atmospheric Data Centre, UK

Charles Dollar, Department of Archival Studies, University of British Columbia, Canada

Martha Feldman, National Agricultural Library, U.S. Department of Agriculture, USA

Evelyn Frangakis, National Agricultural Library, U.S. Department of Agriculture, USA

Daniel Greenstein, Arts and Humanities Data Service, King’s College, London, UK

David Holdsworth, Computing Service, Leeds University, Leeds, UK

Reagan Moore, San Diego Supercomputing Center, San Diego, CA, USA

Barry Schlessinger, NASA, USA

Anne Van Camp, Research Libraries Group, USA

3.2.2  Scope of WG 1  

The Administration and Process working group focused on issues relating broadly to the administration of digital archives.  These issues included policy, accreditation, structure, management, external relations, and processes to achieve greater conformity among digital communities.  The WG also focused on those portions of the OAIS reference model that related to administration and recommended extensions/revisions to the model in that area. 

3.2.3  Discussions of WG 1

The following participants in the working group presented formal position papers on current efforts and their compliance with the OAIS reference model:  

1.  The British Atmospheric Data Centre (BADC) – a Pragmatic Archive of Atmospheric Data, Peter Allan / Rutherford Appleton Laboratory

 <http://ssdoo.gsfc.nasa.gov/nost/isoas/dads/DADS3.html>

Mr. Allan stressed the benefits of federation to promote commonality and interoperability.  A crucial starting point for him is a naming convention which provides each collection with an unique, immutable identifier.  He also discussed the position of the BADC along the continuum from data creator to data center to archives, indicating the BADC would have to place more emphasis on long term storage and media refreshment/migration in order to be considered an archive.

2.  Strategic Framework for Creating and Preserving Digital Resources, Daniel Greenstein / King’s College London 

<http://ssdoo.gsfc.nasa.gov/nost/isoas/dads/DADS2.html>

Mr. Greenstein refined the continuum by adding digitizers and data banks  before data centers.  He argued that collective archives may be more cost effective than a number of small archives, because the collective spreads the overhead costs over a larger number of collections and gives depositors more confidence regarding the enduring nature of archives.  He also addressed the variety of types and interests of the member archives in the Arts and Humanities Data Service.

3.  Framework for the Preservation of and Permanent Public Access to US Department of Agriculture Digital Publications, Evelyn Frangakis / National Agricultural Library

 <http://ssdoo.gsfc.nasa.gov/nost/isoas/dads/DADS15.html>

Ms. Frangakis raised the question of whether the OAIS was setting the bar too high for data banks or data centers to become archives.  She added that the ever decreasing costs of storage mean too much is being saved, increasing the access burden and diminishing the overall value of what is preserved.  She reported that USDA had been able to use the draft OAIS effectively in directing its efforts regarding long term preservation of digital publications.

4.  Archival Science and the OAIS Model: Collaboration, Charles Dollar / University of British Columbia

  <http://ssdoo.gsfc.nasa.gov/nost/isoas/dads/presentations/Dollar.ppt>

Mr. Dollar focused his discussion on the need for a common, shared vocabulary.  He expressed special concern with differing uses of “Record” and “Migration.”  He also said some traditional archival terms had achieved different meaning when applied to electronic records than their use with textual records.

During the working group sessions the participants also considered each open forum plenary presentation as it related to the work group focus.  The presentations so considered included those of Charles Dollar, Anne Van Camp, and Don Waters. 

5.  Digital Preservation Perspectives: Archival Science and the Open Archival Information Systems Model / Charles Dollar / University of British Columbia

<http://ssdoo.gsfc.nasa.gov/nost/isoas/dads/presentations/Dollar.ppt>
Mr. Dollar reiterated his comments regarding vocabulary and a stronger adherence to traditional archival terms and concepts.  He advocated a broader preservation context and a movement away from terminology which is so narrowly associated with space data.

6.  Digital Archiving - Past, Present, and Future Issues / Anne Van Camp / Research Libraries Group

Ms. Van Camp summarized her earlier remarks stressing that the OAIS supports a broader preservation context.  She stressed the need for economic models and “lessons learned” so as to provide better cost analyses.  Such information could better inform information technology vendors as well as archives.  She also alerted the community to the need to develop aggressive rescue procedures for data which might otherwise be lost.  The OAIS model must provide a framework for determining how to create an appropriate digital archive.

7. Current Issues in Digital Preservation: A Perspective from the Digital Library Federation / Don Waters / CLIR

<http://ssdoo.gsfc.nasa.gov/nost/isoas/dads/presentations/Waters/>

The WG reviewed Don Waters’ earlier remarks and found his core theme to be the need for a clear statement of different archival preservation strategies for different circumstances.  He also stressed the need for useful metadata to support secondary use of data.  This metadata should be stored and accessed separately from the data to accommodate wider use and more frequent updating.

3.2.4  Results of WG 1 

3.2.4.1  Recommendations for New Best Practices or Standards

1  Digital Archives Accreditation

WG 1 discussed the issue of accrediting digital archives and reached the following consensus:  No group will step up and volunteer to conduct an accreditation program.  Indeed, most digital archives will not want to participate in a traditional inspection-type accreditation program.  WG 1 believes a self-accreditation program using a checklist presents the best approach.  One example of such a program is the Museum Assessment Program.  Another approach would be to develop a process similar to the ISO 9000 program which eliminates the need for a board or managing group and the resulting bureaucracy and overhead.  WG 1 determined that compliance with an accreditation program ultimately depends on the user community demanding quality data and quality data archives.  It also depends on the ability of an OAIS archive to use accreditation as a vehicle to obtain additional funding and structural support for its program and on the potential “negative” image for non-accredited archives if producers refuse to deposit in such archives and/or withdraw previously ingested collections, or if funding is denied to non-accredited archives.

2  Archive Coordination Group

WG1 also addressed the issue of whether a group should be established to monitor/guide/influence the development of standards and best practices recommendations for digital archives, and determined that such a group should be established.  WG1  sees the following as initial activities for  such a group: developing and monitoring the assessment/accreditation program, developing an OAIS “users manual,” developing checklists and best practice narratives in the areas of preservation, environment, metadata, and access practices.  Further, it could promote interoperability through commonality in organization, storage, ingest, and access.



3.2.4.2  WG 1 Recommendations Regarding the OAIS Reference Model

WG1 identified the following items for improvement of the OAIS Reference Model and its acceptance.

1.  Overall

The model would benefit from a reduction of jargon in Sections 1 and 2 and the glossary of terms; this jargon may be unfamiliar to some target communities.  This could be accomplished by review by selected individuals from the science, library, and archival communities.  This rewrite should take into account the extensions listed below.  The model also would benefit from the development of user manuals and training materials to promote understanding of the model.

2.  Pre-Ingest Activities

The model needs to be expanded in areas of community building, building alliances to ensure all components of a community are included, identification of stakeholders and eliciting their buy-in (Sections 1.1, 1.2, 1.3), identifying the importance of the model and why digital archives should adhere to it, expansion of the terminology, and establishing buy-ins with strategic data creators and with the data industry.  Practical steps to ensure this buy-in include:  development of mission statements and collection policies, a discussion of what an archive is and what its role is in the life-cycle of data creation and management (as a new Section 2.0), adding appendices for best practices checklists and risk analysis standards, and for repository statements of preferred standards, formats, media, metadata and documentation..  The need for accreditation also was explored and may be mentioned.  Most pre-ingest functional statements belong in Sections 3.0-3.1.

3.  Ingest

The model needs further development in the area of identifying data to be retained in an OAIS archive.  This could be accomplished through an evaluation or appraisal process coupled with a content or technical analysis.  The WG also called for development of a “registry of compliant archives” to identify where “holes” in data retention exist.  The ingest section also would benefit from amplification of the sections on legal issues, best practices in data accessioning, and engendering community confidence through knowledge of the ingest process.  An identified gap in the model is the lack of discussion of rights management issues dealing with copyright, intellectual property, proprietary data, and the like.

4.  Management

The model needs to amplify the discussion of determining when appropriate preservation practices are being employed in ingest, archival storage, and data management.  Ancillary issues include measured best practices regarding data loss, off-site storage, and publication of an archive’s preservation strategy.  A new section 4.4 should be developed to discuss layers of abstraction within the model.  

5.  Access

The model needs to expand its discussion of an archive’s obligation to inform creators and users of its distribution strategies, documentation requirements, and preservation standards.  The model could benefit from inclusion of a checklist to determine if an archives’ distribution mechanism was appropriate to its mission.  Extension of the discussion of rights management is also appropriate in this section.

6.  Section 4.2.1.3.2

It should discuss the third normal form for the representation chain and it should indicate that for each data set there would be a unique identifier.

7.  Strategies for Promoting Acceptance of the OAIS Reference Model

Once the OAIS Reference Model becomes a draft ISO Standard, TC20/SC13 should expand knowledge of and support for the model by ensuring appropriate groups and oversight bodies of various organizations are aware of the model and are encouraged to review it and provide comments to ISO.  WG1 recommends establishing contacts with the following groups:

1.  Archival community through the International Council on Archives, the Society of American Archivists, and the Association of Canadian Archivists.

2.  Records Management community through the National Association of Government Archives and Records Administrators and the American Records Management Association.

3.  Library Community through the American Library Association, the Research Library Group, and Arts and Humanities Data service.

4.  Digital Preservation community through groups such as the Research Libraries Group, Council on Library and Information Resources, and other federations.

5.  Federal agencies and interagency committees including NARA, NASA, the Department of Agriculture, the Federal Geographic Data Committee, NSF, and funding agencies such as NEH and NHPRC.

6.  Vendor community to stimulate interest and support for standards.

3.3  Working Group (WG) 2:  Ingest and Storage

3.3.1  List of Participants

Mike Martin, Facilitator - Jet Propulsion Laboratory, University of California, U.S.A.

Grace Agnew - Georgia Tech Library, Georgia Tech University, U.S.A.

Jeanne Behnke - National Aeronautics and Space Administration/Goddard Space Flight Center, U.S.A.

Gary Block - Advance Engineering and Research Associates, U.S.A

John Garrett - Raytheon-STX, U.S.A.

Paul Grunberger - Applied Physics Laboratory/Johns Hopkins University, U.S.A

PC Hariharan - Systems Engineering and Security, Inc., U.S.A

Don Sawyer - National Aeronautics and Space Administration/Goddard Space Flight Center, U.S.A

Ted Willard - Computer Sciences Corporation, U.S.A

3.3.2  Scope of WG 2

This group concentrated on issues, best practices, and standards associated with the preparation of digital information for submission to archives and with the long term preservation of that information.

3.3.3  Discussions of WG 2

The “Ingest and Storage Working Group” began with presentations on the papers assigned to it that were not given in the opening plenary sessions.  Then, all of the assigned papers, including those given in a DADs plenary session, were reviewed for candidate work items in the form of either ‘best practices’ or as ‘standards’.  A set of six new work items was agreed upon as being of considerable interest to a broad audience, and a voting procedure was established to give them a ranking by those present.  In this process, a number of issues, resolutions, and actions were identified in addition to the new work items.  A list of issues for the Reference Model for an Open Archival Information System (OAIS) was also generated.  Finally, an effort was made to develop the new work item descriptions along the lines of the provided template.

The following presentations and papers were given and discussed:

Data archiving at EOSDIS, Jeanne Behnke/NASA GSFC and Ted Willard/CSC

This presentation concentrated on providing a context from the Earth Observing System Data and Information System (EOSDIS) project and relating this to the OAIS Reference Model.  The EOSDIS project has identified four forms of ingest:  notification, polling, interactive, and media.  These may be useful categories for the Reference Model.   The project also identified a number of features that they felt are important to EOSDIS and might be usefully addressed in the Reference Model.  These are:

· High availability of ingest to handle high input data rates

· Notification to data providers when data was secure

· Off-site backup uses distributed Archive (i.e., Goddard Space Flight Center (GSFC) backup at Langley Research Center (LaRC), but under control of GSFC)

· On-site backup write/read on different drives than prime

· Designed to add new File System Management System (FSMS) (file storage management system) when needed

Some aspects of EOSDIS were perceived to be at variance from the OAIS model:

· Archive includes temporary files  (the point is these are files that are not kept forever)

· Ingest does not negotiate the schedule for delivery

· Ingest is not always via Ingest function: new products are derived from others

· Data must go all the way in before it can come out (i.e., all the way to tape)

· Checksum computed just prior to writing to tape

Additional items that they would like to have addressed were:

· Bit Error Rate (BER) monitoring

· Statistical check of tapes in archive

· Cyclical Redundancy Checks (CRCs) provided by data providers

In the ensuing discussion, it was noted that the OAIS Reference Model is intended to include the concept of temporary files and flexible delivery schedules..  This needs to be made clearer.  The issue of whether new products must go through Ingest is a perception issue.  Note that the Reference Model is a conceptual model, not an implementation, and that a given implementation may have several methods for adding new products.  They may involve different people and systems.  It may be that EOSDIS has multiple ingest elements within it - one should not assume that there is only one locus for the ingest function in any particular implementation.  With regard to fully ingesting data before it is disseminated, it is believed that this is the view from the OAIS reference model as well.  This needs to be checked.  With regard to the writing of checksums, there is no intent on the part of the Reference Model to limit where checksums are written.  This also needs to be checked and it should be made clear where it is appropriate to compute checksums.  The issue of data integrity should be addressed more completely.  It is clear from this presentation that these points need to be clarified in the Reference Model text.

A useful best practice would address the process of error control as the data move into, through, and out of the archive.

Data Ingest Methodology and Tools, Mike Martin and Steven Hughes/ NASA JPL

<http://ssdoo.gsfc.nasa.gov/nost/isoas/dads/DADS11.html>

The Planetary Data System needed standards for archiving data on CD-ROM media which would last for possibly 100 years.  They developed the concept of an Archive Quality Product which would be usable, for a long period of time, by users who were not familiar with the process of producing the data products.  The Archive Quality Product consists of:

· Data Preparation Workbook - A set of procedures for working with data producers.  Describes both archive responsibilities and data producer responsibilities.

· Standards Reference - Standards for documentation and volume/file formats for archival data.

· Planetary Science Data Dictionary - Definitions of metadata used to describe products.

· Project Data Management Plan - Agreement between data producer and archive describing expected products.

· Archive and Transfer Plan - Detailed schedule of archive product deliveries.

This methodology could be generalized to serve as the basis for standard ways for archives and their data producers to interact in the receipt and storage of digital information for long term preservation and access.

It was felt that the methodology documented would apply to many types of archives including libraries, and perhaps commercial companies (like oil companies) .

The use of a tool is a rationale for getting this standardization.

What is needed is a multi-disciplinary group, to include libraries, museums, archives, science data centers, and industry to refine and promulgate the ingest methodology as a standard.

Requirements for an Archival Submission Standard, Don Sawyer/ NASA GSFC, John Garrett / Raytheon STX

<http://ssdoo.gsfc.nasa.gov/nost/isoas/dads/DADS22.html>

This is a proposal to create a standard consisting of a flexible packaging structure and some required attributes which can incorporate digital objects and supporting information for submission to any archive.  In OAIS terminology, this constitutes a standard Submission Information Package (SIP).  The context is that one or more SIPs may be needed to provide sufficient information to complete one Archival Information Package (AIP).

A possible SIP could be a container with (1) an archive standard identification object, (2) an optional inventory object if there are multiple data objects (the focus of preservation) to be included, and (3) various preservation description information objects either included directly or via standard pointer mechanisms.  Associated with each data object may be a second object with attributes about its file structure to facilitate migration to new file systems.  All the digital objects that are not in a standard format may have pointers to their format descriptions to ensure adequate description information is available.

It was noted that to the extent that the SIP closely supports the archive’s Archival Information Package requirements, efficient ingest to the archive is greatly enhanced.  It was also noted that not all SIP information is necessarily in every SIP submission.

Storage Standard Benefits Producer and Consumer: A Case Study Implementing DMAPI, Lee Ward and Gary Block /AERA

Gary gave a presentation on the Data Management Application Programming Interface (DMAPI) standard.  It addresses data management issues in hierarchical storage.  It is a standard defined by over 40 vendors and is now called X/DSM by X-Open.  The purpose is to reduce the proprietary, per vendor coupling between operating systems and storage software..  It provides services in a nearly in-obtrusive fashion when files are fully resident.  The vendor product is called AERA Active Space Manager (ASM) and it extends local disc storage onto bulk storage media, such as Magneto-Optical, CDROM, tape, etc. The purpose is to provide virtually unlimited storage capability while retaining native file-system performance aspects.

This standard and product is apparently being incorporated into vendor

offerings and should benefit users in providing greater independence

from operating system dependencies with good performance.

DMAPI relevancy and utility in regard to hierarchical storage management

systems is further described at http://sgi01.grn.aera.com

5.   Needed: A standard for digital video master files, Grace Agnew / Georgia Tech Library

<http://ssdoo.gsfc.nasa.gov/nost/isoas/dads/DADS12.html>

This was an Open Forum plenary presentation.  The MPEG-7 standards, expected around year 2000, appear to be very flexible and are expected to have a wide impact on digital imaging.  There should be a way to gain representation on MPEG-7 for someone representing the archive. The concern was that the video producers and entertainment world are well represented, but not the archives. The MPEG-7 standards being developed are not currently published for public comment. Their published review process does not appear to include public review.

There is a need for a document on the best practices for capturing images in digital form for today.  It would be desirable for M-JPEG to become a standard but this is unlikely. It is a way to encode without loss, and accessible by all.  Libraries are now using Photoshop TIFF, which is a de facto archival standard for images.  This can be mentioned in the best practices.  Document the current prevailing standards for digitizing video, audio,  scanned images - text, scanned images - photographs.  They should be pulled together and a meeting/white paper prepared on recommended best practices.  Currently, every archive or library seems to need to do its own research. It would be better if there was a common source for such information that they could reference.

Grace Agnew volunteered to prepare a statement on what the libraries want from the MPEG-7 effort, and this would include information on provenance, rights to the video, etc.  She is to  provide this to the DADs program committee.

6.  Design Criteria for Electronic Records Management Applications, Burt Newlin/DoD

<http://ssdoo.gsfc.nasa.gov/nost/isoas/dads/presentations/Newlin/ >

This was a plenary presentation on a developing standard, however the presenter was not able to participate in the working group session.  The standard (DoD 5015.2-STD) addresses mechanisms for archiving electronic records including word processing documents, spreadsheets, and e-mail, and objects to be controlled through the RMA (Record Managament Application).
The working group was not sufficiently familiar with standard DoD 5015.2-STD to make recommendations regarding its usage. The concerns expressed about this included privacy concerns and concerns that a rushed or insufficiently considered standard and implementation may lose information by not being able to link communications.  An example would be e-mail messages exchanged in a dialog on a given topic.   It is recommended that those interested should participate in the review between September ‘98 and March ‘99.  Both DoD and NARA are conducting reviews of the standard.  Readers should contact DoD which controls the standard.

It was felt there was a need to add a clarification to the OAIS reference model  with respect to the archiving of communications or transactions that are not specified in time, format, etc.  It may be possible to archive e-mail directly after some pre-defined agreements have been established. There is the additional issue for this case in that a single instance of e-mail, phone calls, or video conferencing is more valuable when it is connected to other parts of the conversation or transactions.

7.  Metadata for Interchange of Files on Sequential Storage Media Between FSMS, Fernando Podio / NIST

This was an Open Forum plenary presentation on a developing standard, however the presenter was not able to participate in the working group session.

The standard encompasses a description language for documenting the file structures used by FSMS vendors so that media written by one vendor may be read by the FSMS of other vendors. This should be referenced as an applicable standard in relevant best practices documents.

8.  Storage Media Life Expectancies, John Van Bogart / National Media Labs

 <http://ssdoo.gsfc.nasa.gov/nost/isoas/dads/presentations/VanBogart/>

This was an Open Forum plenary presentation on examinations of media life expectancies, however the presenter was not able to participate in the working group session.

There is a need to have a mechanism to promote best practice in ongoing media evaluation for archival requirements.  This needs to go beyond media testing by manufacturers, and include selection, testing and usage by archives.  It should pull together a number of practices and related information into a form that can be readily accessed and updated as needed.  A note of caution was offered by PC Hariharan in accepting results from accelerated aging testing.  One known example involving the corrosion of copper wire in phone company plants showed no correlation between the aging model and experience.  There is a need for a standard way of reporting lifetime expectancies.

PC Hariharan volunteered to send a list of practices and procedures of manufacturers, ANSI, and SMPTE to the DADs program committee.   This material is appendix C.

The working group recommended that an independent testing agency, implementing ANSI standards, rate the media for archival use as a first step.

9.  Storage Standards Based on IEEE Mass Storage Reference Model, Joel Williams / Systems Engineering and Security

<http://ssdoo.gsfc.nasa.gov/nost/isoas/dads/presentations/Williams/>

This was an Open Forum plenary presentation on standards being developed, however the presenter was not able to participate in the working group session.  The standards address interfaces identified in the IEEE Mass Storage Reference Model.  A standard interface is being distributed for review now. 

The working group recommendation is that archives, or an OAIS group, monitor progress of this standard.  It is applicable to sub-functions within the OAIS Archival Storage function.

10.  International Research on Permanent Archival Records in Electronic Systems (INTER PARES), PC Hariharan

This was an ad hoc presentation offered to the working group.  It summarized work on an international archiving committee called INTER PARES.

The INTER PARES objective is to develop the theoretical and methodological knowledge essential to the permanent preservation of records generated electronically and, on the basis of this knowledge, formulate model policies, strategies, and standards capable of ensuring that preservation.  They have identified four domains of work.

Domain 1: Requirements for preserving authentic electronic records

Domain 2: Appraisal criteria and methods

Domain 3: Methods and responsibilities

Domain 4: Framework for the formulation of policies, strategies and standards

This is a research group, not a standards group. This group is required to generate its report and recommendations within 18 months. 

3.3.4  Results of WG 2

3.3.4.1  Recommendations for New Best Practices or Standards

Based on the submitted papers and the expertise of the participants, WG 2 selected the following best practices or standards as having sufficient merit to be proposed as new work items.  Detailed descriptions of these work items are contained in Appendix A1.

1. 
Best Practices for Digitizing Analog Data

Develop best practices for creating digital objects, which are shareable in a networked environment, and which retain fidelity to the original object in information content and appearance; address persistence and durability over time; address share-ability and extensibility of content objects; and address usability for current and future audiences.

2. 
Data Ingest Methodology Standard

Develop a set of policies and procedures (workflow) to be carried out in the ingest function.  These include negotiations with producers and development of submission agreements; design and review of archive products; and receipt, acknowledgment and handling of submissions.

3. 
Best Practices for Media Selection, Storage, Testing and Usage

Develop best practices, based on standards, to be used by archives for estimates of media longevity, and for improved media storage, handling and transfer approaches.  Promulgate these best practices and standards to allow manufacturers and vendors to test products from their production lots and label them with an agreed upon and uniform terminology.

4. 
Best Practices for Error Control through the Archive 

Develop best practices for error control through an archive, from data provider through the consumer, to ensure that data corruption is detected.  This includes monitoring media degradation within the archive as well as insuring that data have not been corrupted as they are transferred through elements of the archive.

5. 
Archival Submission Information Package Standard

Develop a standard consisting of a flexible packaging structure and its required attributes, and which can incorporate digital objects and supporting information for submission to any archive.  This includes the specification of relationships, identification of versions and representations of the objects submitted.

3.3.4.2  Recommendation for an Independent Testing Agency

There is a need for a standard way of reporting media lifetime expectancies.  It is recommended that an independent testing agency implementing ANSI standards rate the media as a first step to improving archive media selection and usage.

3.3.4.3  WG2 Recommendations Regarding the OAIS Reference Model

WG2 identified the following items for improvement of the OAIS Reference Model.

1.   Digitize analog data

This topic includes digitizing video, audio,  Scanned images - text, Scanned images - photographs.  Some reference to it should be made to these data types in the OAIS Reference Model.

2.  Data ingest methodology

Consider addressing the possibility of a standard data ingest methodology in the OAIS Reference Model.

3.   Error control though the archive

Consider addressing the concept of error control from Producer, through the archive, and to the Consumer, in the OAIS Reference Model.

4.   Ensure clarity

Ensure clarity and adequacy of the OAIS Reference Model in the following points:

· Archive includes temporary files  (these are files that are not intended to be kept forever)

· Ingest does not always negotiate a detailed schedule for delivery

· New products derived from others are accommodated by Ingest function

· Completeness of Ingest process before data are released to Consumers

· Use of checksums at various points in the data flow

· Bit Error Rate (BER) monitoring

· Statistical check of tapes in archive

· CRCs provided by data providers

5.   Ad hoc submissions

Allow for the ingest and association of ad hoc data submissions as would be associated with an archive that supports e-mail ingest and preservation

3.3.4.4  Summary of Activities to be Monitored

The WG felt the following activities should be monitored for the benefit of the digital archival community.

1.  MPEG - 7 standards development

The DADs group, or a follow on coordination group, should monitor the progress of the standards under development and encourage participation by archiving community representatives.

2.  DoD 5015.2-STD

This “archiving of electronic records” standard needs to be monitored.  Those interested should contact Burt Newlin/DoD.

3.   Metadata for Interchange of Files on Sequential Storage Media Between FSMS

This standard should be monitored to evaluate its effectiveness in reducing the frequency of media re-writing to accommodate new FSMS.

4.   IEEE Storage System Standards Working Group (SSSWG)

This is being distributed for review now.  The recommendation is for the DADs group, or a follow on coordination group, to monitor progress of this standard.  

3.3.4.5  Summary of Action Items

In anticipation of a continuing DADs group, or a follow on coordination group, the WG recommended the following action items to members of the group.

1.   Action to Grace Agnew - prepare a statement on what the libraries want from the MPEG-7 effort, which would include information on provenance, rights to the video, etc.

2.   Action to PC Hariharan - send list of practices and procedures of manufactures, ANSI, SMPTE, to the DADs program committee.   This material is attached as Appendix C.

3.4  Working Group (WG) 3:  Data Management and Access

3.4.1  List of Participants 

Jerry Winkler, Facilitator - Automated Systems Acquisition, Inc., U.S.A

Bruce R. Barkstrom - NASA Langley Research Center, U.S.A

Keith Belton - SOLINET, U.S.A

Mike Folk - National Center for Supercomputing Applications, University of Illinois at Urbana-Champaign. U.S.A

Steven Hughes - NASA JPL, U.S.A

Reagan Moore - San Diego Supercomputer Center, U.S.A

George Percival - Raytheon Corporation, U.S.A

Louis Reich - Computer Sciences Corporation, U.S.A

Sue Winsett - Teledyne Brown Engineering, U.S.A

3.4.2  Scope of WG 3

WG 3 was concerned with supporting Consumer requests for information products available in an OAIS archive.  This process includes providing information about those products, enabling specification of products desired, locating relevant data in the archive, packaging the product, and disseminating the product package to the requesting Consumer (assuming access restrictions are satisfied).  There was also considerable discussion about the boundaries of an OAIS, e.g., how much involvement does an OAIS have with the production of data to be stored in an archive, and how much processing of the data does an OAIS do to satisfy the information product needs of consumers.

3.4.3  Discussions of WG 3

The operation of the working group was straightforward.  Members were asked to overview their contributed papers, which were their tickets to participation in the working group.  As each paper was presented, we discussed the principal issues and potential recommendations from the presentation.  We then obtained a consensus evaluation on each recommendation to determine its perceived criticality of need, feasibility of accomplishment, advocacy, and audience breadth.  We used these criteria to determine those topics which seemed to have the highest likelihood of successful progression.  

WG 3 addressed a number of papers.  The list of contributed Position Papers and the speaker presentations that were reviewed are listed below.  After each listing, there is a presentation of the discussion regarding these papers and presentations.  Then, a statement of the topics that were eventually recommended for future work is presented. 

(INSERT URLs FOR RELEVANT PAPERS)

1.  Digital Archive issues from the Perspective of an Earth Science Data Producer, Bruce R. Barkstrom / NASA Langley Research Center

<http://ssdoo.gsfc.nasa.gov/nost/isoas/dads/barkstrom/Archival%20Issues.html>

Earth Science Data has unique characteristics:  (1) underlying structure of spatial and temporal sampling; (2) physical meaning, e.g., acceptable value range and physical consistency constraints; (3) production methods, e..g., complex algorithms and tangled webs of production and validation.  Data Producers and Users produce, store, search for and use data in significantly different ways, e.g., EOSDIS Science Data Producers use a file structure of records and fields that compose a tree or indexing structure. 

There are significant production issues involving Earth Science Data, because there are complex interrelationships between data production processes and the data.  For example, classical archival structures are different from what the EOSDIS Data Producers use (i.e., homogenous collections with different versions).   Archive users often need to be able to identify ancestor or descendent elements of a products’ production chain, for example,  (1) verifying the calibration coefficients for monthly data products, (2) understanding the historical processes that led to a particular piece of legislation or treaty, and (3) ensuring the legal chain of custody or title chain on property deeds..

Data Producers Search Aids include:  Inventory Order, Summary of Data in Files, Metadata, and Documentation.  Data Producers search data in terms of  “uniform blocks of data.”  Data Users want to Search in terms of objects.  Implementation of Object Orientation in digital archives needs to consider access approaches across file boundaries and secondary indexing.

The author of the presentation believes that Digital Archives should provide:

1.  A mechanism for standardizing sampling structures.

2.  A mechanism for describing data production topology, history and collection.

3.  A method for tracking for evolution of search mechanisms.

4.  Standards for data collection structures. 

5.  Homogenous views of heterogeneous data collections.

There were three possible strategies identified:

1.  Develop a Technical report on categorization of the providence chains.

2.  Ensure the ingest methods can record the process environment that generates the data packages.

3.  Develop processes and procedures for tracking back to predecessors, e.g., enable finding all the documents that were used in a Shakespeare work.  This would imply the need for AIPs to capture procedures, and a composite of processes used to move from point a in a process to point b, in order to prevent loss of the chain of custody of the knowledge.  Desirably, an archive would  enableautomatic generation of production topology.  It was generally agreed that this is a very complex problem, and one which may not be completely solvable at this time.  

During the discussion, the following issues were highlighted: 

1.  A key feature of the reference model is identifying the need for new finding (searching) aids.  

2.  Is it the archive’s responsibility to capture how the data was produced?

3.  Producer/archive roles incorporate complex problems that require addressing within the reference model.

4.  Boundaries of data production are also an issue for the reference model.

The potential topics for future work were described as:

Provenance of Products

This topic is concerned with the need to both describe the data production topology (i.e., its provenance), history and collection, and to provide the means for automatic generation of this topology. This topic was deemed to be critical to a very broad audience, but feasibility was considered low.

Group to Provide Guidance to migrate through technologies/community

This topic came from the recognition that technology is continually changing, and where there are opportunities to select a particular technology, e.g., storage media, it would be very useful to archives, users of archives and submitters to archives to know which of many possible alternatives made the most long-term economic sense. This topic was deemed to be very feasible with a very broad audience, but criticality was considerably less than other topics.

Data Fusion  

The problem for many data users (who were not the original submitters) is they need information presented in a meaningful way.  However, they often encounter data that are logically related, but are stored, structured and named inconsistently, and sometimes in semantically incongruent ways.  This problem was summarized as a need to have homogenous views of heterogeneous data.  The WG further summarized this to the general data fusion problem.. This topic was deemed to be very critical to a broad audience, but feasibility was considered very low.

2.  Federated Regional Library Archives: Integrating Access and Dissemination to Digital and Non-Digital Library Resources, Keith Belton / SOLINET

< http://ssdoo.gsfc.nasa.gov/nost/isoas/dads/DADS9.html>

Libraries are a source of scholarly publications, bibliographic data access, and general publications.  Since every library cannot effectively maintain or contain all available materials, regional repositories for offsite library data have been established..  The digital library initiative is concerned with how to search across both digital data and traditional data, and how to integrate and standardize access to these digital and traditional data over time. 

In order to support managed access to these collections,  metadata registries must be tightly integrated.  It was pointed out that the topic of metadata registries is being addressed in an ISO working group.  There also is an ongoing ISO effort to map semantically between metadata types and to address Ontologies (searching across domains that have different metadata).  There are Ontological efforts that need to be exposed to the appropriate digital archive communities and organizations.  Advocacy is wide for Ontological Search and Metadata issues.
Identifying the content of an image is difficult.  In order to facilitate this identification, it is often desirable to be able to expand definitions of image objects to include new characteristics.   For example, objects are parsed in different ways by different communities, e.g., rivers vs fires objects in the same MODIS image.  Whatever mechanism is available should allow for extensibility of the expression of the content of the image.

Follow-on discussion identified the following issues:

1.  People should have standard ways for presenting their metadata and data definitions.
2.  The point of data administration is to always provide different views of the data, but base the views on a standard baseline.  Once you have a standard, then you can expand it to accommodate other users.

3.  There is a need for Data Administration of Metadata across archives and administration of metadata standards associated with archives.  Data Administration Across Domains /Archives implies knowledge of names of all data in archive and how to map the data across archives.  This implies an archive Thesaurus capability in order to have knowledge of synonyms across archives.  This would enable the archives to support Cross-Domain searching approaches.

4.  We have been approaching this as a technical problem with a technical solution.  In reality, it is a management problem that can be supported by technical solutions.  There needs to be a wide, dispersed training on this topic available to the entire community of users.

5.  Is there a high-level keyword/subject index in the reference model?  RDF (currently used by libraries) might be an approach to use.  The Global Change Master Directory is used by EOSDIS.  

The potential topics for future work were identified:

Data Administration within an Archive

This topic was one of concern to make explicit the standards used to store, access, and manage data within an individual archive.  This would encompass data standards, metadata standards, associated definitions and supporting documentation that are used within an archive.  The sense was that these should be made available in electronic form to data providers and users. These resources may be provided through the archive itself, or by reference to an external standards registry or repository. 

This topic was deemed to be critical to a very broad audience, and quite feasible so it made the cut as part of a recommendation

Data Administration across Domains

This topic is concerned with enabling/enhancing the sharing of data and metadata across archives and user domains.  This would include mappings, crosswalks, and aggregations of data or metadata into higher-level categories between any two data or metadata formats.  The sense was these should be implemented with appropriate agreements between the two user communities. These mappings should be made available through the archive itself or by reference to an external registry or repository.

This topic was deemed to be critical to a very broad audience, and quite feasible so it made the cut as part of a recommendation

3.  Needed: A Standard for Enabling Automated Searching for Information within A Digital Archive, Sue Winsett, Tilton Duane Price and John B. Rainey / Teledyne Brown Engineering

< http://ssdoo.gsfc.nasa.gov/nost/isoas/dads/DADS19.html>

The Context/Domain for this paper is the DoD Ballistic Missile Defense Data Center.  At that center, they look at missile target signatures; data sources are not just from DOD data centers.
In implementing their initial system, they encountered problems with using a natural language interface, because every user uses different ways of saying the same thing.  They now use ICONs to represent the types of data available in their archive. 

They also realized that they needed an upper level (i.e., global) catalog that may be remote, and they needed a standard for a data archive thesaurus to enable access across different data models, communities, and archive sites.  There is also a need for people to provide entry points into those models, communities, and archive sites.

During the discussion, the following topics were presented:

1. The Planetary Science Community  developed a global and a discipline model. The thesaurus was a data dictionary.   Now, the Planetary Science Community needs to bring in other Space/Earth science community models.  The view was that the thesaurus is a by-product of developing discipline data models.

2.  There need to be a taxonomy that goes across disciplines.
3.  Central Archive issues:

What are the next steps to enable data sharing?

How long will anything that is done in an archive stay effective? (all of these things are part of an archive infrastructure that must be maintained)

4.  Passive ways vs. active ways to achieve the next step:

Active:  Federation

Passive: grow archive-specific tools in response to an archive user community’s needs

5.  Example of the size of the problem involved in sharing data across digital archives:  At ILL, a large digital library activity, studies predict that by 2010 there will be 2 billion repositories.  There is no way consensus approaches that we use today can work in the future..  If there are 2 billion sources of information, how do you find the 20 that are relevant to you?  There is a need for tools to have the passive approach support the active.

6.  Recommendation:  a technical report that examines potential approaches to resolving these issues is highly desirable.  Consider developing a best practice report on enabling federated archives access.   Need to identify the requirements for tools and processes to support federated archive access, and to support semantic interoperability among federated archives.  The report should look at icons as well as words; icons have one meaning, which requires users to have one understanding.

The potential topic for future work was described as:

Thesaurus {Within and Across Archives}

This topic started out as the requirement to develop a standard that would enable automated searching for information within a digital archive.  The idea is that there should be controlled vocabularies or hierarchical classification schemes that link the principal subjects of the archive to the world.  This evolved to the need to provide general vocabulary support, including synonym management. This topic was deemed to be critical to a very broad audience, and generally feasible, but critical to the success of the previous two topics, so it made the cut as part of a recommendation

The above three topics on data administration and thesauri were eventually collapsed into the recommendation for a Technical Report on Enabling Federated Data Archives Access which is discussed in Appendix A2.
4.  The Planetary Data System Object Access Library, J. Steven Hughes / NASA JPL

< http://ssdoo.gsfc.nasa.gov/nost/isoas/dads/DADS5.html>

The Planetary Data System (PDS) was developed in 1990.  It has five (5) terabytes of data and has a high quality archive on CD.  The data collection includes in situ, remote sensing, and radio science data.  The data formats include:  IEEE, VAX IAR, IBM, DCD, and 96 Bit integer telemetry.  The data organizations are:  PDS, FITS, and VICR.  The data object types include:  Table, Image, and Cube.  The target bodies are:  Planets, Satellites, Asteroids, Comets, and Rings.  Each product is labeled and the content is described with metadata.  

The archive has been Peer reviewed (within the Planetary science community), and most of the archive is online or near line.  The PDS archive can be characterized by a standards architecture, i.e., it includes:

1.  A standards archive described within three online documents 

2.  A standard grammar {ODL}

3.  A standard language {Data Dictionary - PSOD}

4.  A standard Model {targets, etc.}  There is an individual model for each product and archive models

5.  An OAL software library
PDS uses a layered approach to support archive access.  These layers are:

1.  Structure Layer:  Provides software that focuses on dealing with atomic data types (e.g., integers, ASCII) and their  differences. 

2.  Stream Layer:  Provides software that treats data belonging to fixed or variable length data records as a stream of contiguous bytes within a file.

3.  Object Layer:  Provides software for reading, manipulating, and writing science data objects.  This layer is used by scientists and end users.

4.  Label Layer:  Provides access to labeling information.

The recommendation of the paper is to incorporate the layered approach into the OAIS Reference Model, in support of access to structured data in digital archives. A layered model is suggested because the information needed to understand and use an archive exists at more than one level of abstraction.  The need for distinction between abstraction levels is dictated by differences in degree of standardization, scope of influence, frequency of change, and controlling authorities.   “Meta data must stay attached to the data or the data will become useless” 1986 French, et al.

During the discussion that followed, the following points were made:

1.  There is a need to enable future users be able to determine how original providers of the data accessed and used the data.

2.  Each layer has its on language; the API is used to translate between layers.

3.  One should consider layers to be more like a space.  Different communities partition the data in different ways.
The potential topics for future work are::
Layered Approach to Support Structured Data in Archives

This topic was deemed to be very critical to a very broad audience, and quite feasible so it made the cut as part of a recommendation

Standard API to Support Layered Architecture
This topic was deemed to be critical to a broad audience, and was necessary to the success of the previous topic, so it made the cut as part of a recommendation.  There are issues of general feasibility.

The above two topics were collapsed into the recommendation to develop a Technical Report on Archival Information Package (AIP) Content Layered Model and Standard APIs for Layers.  This topic is discussed in Appendix A2..

5.  Catalog Interoperability Protocol (CIP) and the Interoperable Catalog (ICS): Standards for Access, George Percivall / Raytheon, Louis Reich / Computer Sciences Corporation, Yonsook Enloe / NASA

< http://ssdoo.gsfc.nasa.gov/nost/isoas/dads/DADS25.html>

The CIP is a candidate for an ISO standard. The current design and implementation has domain dependent and independent parts.  The domain independent parts are likely candidates for standardization.  CIP uses Z39.50 to provide a common interface protocol.

During the discussion, the following points were made:

1.  For the problem of integrating access to digital and non-digital libraries, the CIP would satisfy a critical need; the CIP provides the interface between 

Access and the Consumer in the OAIS reference model.

2.  To enable  a persistent archive to use this technology:

· There was a view that a persistent archive could be extended to support a distributed archive. 

· The persistent archive would have to implement the CIP ‘Archive Manager’ three tiered architecture.

· A paired mapping between CIP and the persistent archive would need to be maintained.
The potential topic for future work was described as:

Common Interface Protocol
This topic was deemed to be critical to a very broad audience, and quite feasible so it made the cut as part of a recommendation 

This topic resulted in the recommendation to produce a Standard Consumer Archive Interface (SCAI). This topic is discussed in Appendix A2.

6.  Persistent Archives in a Digital Library Framework, Reagan Moore / San Diego Supercomputer Center, Arcot (Raja) Rajasekar / Enabling Technologies

< http://ssdoo.gsfc.nasa.gov/nost/isoas/dads/DADS10.html>

This presentation was mainly a discussion of the relationship of persistent archives and the OAIS model, and the special requirements that persistent archives place on the OAIS model.

The presenter felt (and this was agreed to by the WG) that the reference model should provide some sort of version control.  In addition, there is a need for a sufficiently general description language which can be used to describe what the information exchange packages contain.   Also, there is a need for access aids, and new information packaging methods, i.e., ways to store metadata.

During discussion, the following new topic was contributed:

Since there are multiple domains, there is a need for an overall schema and some method to map across domains.  The relationships between collections provide an ontology.  These related collections then provide a new view of the data. These recommendations were subsumed as requirements of the the selected recommendations.

7.  HDF as an Archive Format, Mike Folk / National Center for Supercomputing Applications at the University of Illinois at Urbana-Champaign

< http://ssdoo.gsfc.nasa.gov/nost/isoas/dads/DADS16.html>

This topic had recommendations that were subsumed in the selected recommendations.

Recommendations from the HDF perspective:  

Example: NOAA has a collection of data sets whose formats are simple, but whose data is different.  When you go into that collection, you have a good high-level guide, then you work down to the data, based on documentation of the data provided by people who have worked with the data.  Recommendation:  Archives should make documentation of data access methods a requirement for data received by the archive. 

Data Description Languages (DDLs):  Archives need to find a way to accommodate different DDLs.  There are currently multiple DDLs being used.  DDLs are  used to enable users to map archives to new or unknown data.  There is also a need for a DDL for specifying the models that describe the data for each information layer.

Maintaining access methods:   When an HDF file is sent, you also need to send a java browser.  The general requirement is to either attach software (optionally) to a dissemination package, to provide pointers to locations where the relevant software can be found.  Long Term Archives need to include a source code listing of access methods so that future users can access the data in 50+ years.  Oceanography DAAC provided data and access software that does not run on current machines.

During the discussion, the following topics were identified:

Data fusion is a known requirement that archives should support.  One problem associated with this requirement is identifying the metadata needed to support data fusion processes; i.e., if an archive says it supports geographic data fusion, the archive needs certain metadata to support geographic data fusion models.  If an archive has customers that need to fuse data from different archives or within the archive, then they may create a capability in the access methods to support certain well-specified fusion processes for prescribed data types.
Archives should adopt DDLs to describe data models as well as data, and the description of the DDLs should be incorporated into the AIP.  Users at each layer should be encouraged to use common notation.  The goal would be a universal language for each layer.  Modeling languages should be part of registration information; perhaps the best way to handle this would be as a best practice for submission.

There is a need for ways to access and manipulate the content of objects, and this is a service the archive should provide.  

8.  The Alexandria Digital Library Architecture, Jim Frew - Alexandria Digital Library

<http://ssdoo.gsfc.nasa.gov/nost/isoas/dads/presentations/Frew/>

This presentation occurred in the first section of the Workshop.  One of the members of WG3 reviewed this paper and presented a general overview.  There were no new requirements identified, although this paper did support the requirement for a unique API-ID

There was general discussion about whether a digital library is a digital archive?  The consensus was yes, if you can remove a package from the digital library which resides on another completely separate platform and use it on a second completely separate platform, and if you can emulate the usefulness of the package on a next generation platform.  Issue: what metadata is needed so that in the future you would be able to use the package?
9.  Uniform Resource Names: Impacts on Archives and Recent Developments   Michael Mealling - Network Solutions, Inc

This presentation occurred in the first section of the Workshop.  One of the members of WG3 reviewed this paper and presented a general overview.  This paper presented ideas regarding support for a unique API-ID, but no real solution.
The potential topic for future work was described as:

Unique-ID
This topic is concerned with the development of addressability standards for AIPs.  The group consensus was that while that was the target, it was necessary to also address the corresponding human interpretable name for the AIP.

This topic was deemed to be very critical to a very broad audience, and feasible so it made the cut as part of a recommendation 

This topic resulted from review of the above presentations, as well as requirements from submitted papers.  It resulted in the recommendation to develop a Technical Report on Unique Archival Information Package Identifier (AIP-ID).  This topic is discussed in Appendix A2.
3.4.4  Results of WG 3

3.4.4.1  WG 3 Recommendations for New Best Practices and Standards

This workgroup recommended four topics for future work.  A summary of each of the topics is found below.  More details can be found in Appendix A2. 

1.  Technical Report on Enabling Federated Data Archives Access 

There is often a problem in being able to identify and access Archival Information Package (AIP) data content due to inconsistent vocabulary for “naming” data contents among data sets both within and among archives.  To enable users to identify desired available data in federated data archives there is a need to develop or obtain tools and processes to support semantic interoperability, and the adoption of best practices for data administration.  A technical report is desired to scope the problem and identify the requirements for processes and tools to support this need.

2.  Technical Report on Archival Information Package (AIP) Content Layered Model and Standard APIs for Layers 

Since the information needed to understand and use an archive exists at more than one level of abstraction, there is a need to distinguish the “data space” of an AIP by levels of abstraction.  The need for distinction between abstraction levels is dictated by differences in degree of standardization, scope of influence, frequency of change, and controlling authorities.  A technical report is desired to scope the problem and identify the requirements for processes and tools to support this need.

3. Standard Consumer Archive Interface (SCAI)[sky]

OAIS-compliant digital archives should have a standard interface between the Consumer and the Access Entity.  The interface may be between a consumer and a single OAIS, or between a consumer and multiple federated catalogs.  The interface should support access and retrieval from distributed, federated catalogs.  A standard interface is desired to facilitate a consistent means for accessing OAIS-compliant archives.  A prototype is the Catalog Interoperability Protocol.

4.  Technical Report on Unique Archival Information Package Identifier (AIP-ID) 

There is a need to be able to uniquely identify an AIP “forever.”  Related concepts: OID, DOI, URN.  The AIP-ID serves to address the AIP.  The AIP-ID should be associated with a unique name. A technical report is desired to scope the problem and identify the requirements for processes and tools to support this need.

3.4.4.2  WG3 Recommendations Regarding the OAIS Reference Model

WG3 had several recommendations for enhancements to the OAIS Reference Model and its management. 

1.  There is a need to manage evolution of the Reference Model.  

In the future, there will be OAIS Reference Model “compliant” implementations.  In addition, as the digital archive model evolves, there will be changes to the Reference Model.  This will be especially true for early implementations.  There is a need to track versions of the Reference Model. 

2.  Software

There is a need to include software required to manipulate the data in the AIP.

3.  Secondary Indexing

There is a need to support Secondary Indexing of data in an archive.

4.  Model Boundaries

The boundaries of the Reference Model (i.e., what is in/not in an OAIS archive) need to be more explicit.

5.  Metadata registry

Metadata registry standards should be integrated; this requirement should be specified in the archive.

6.  Three layer model

There is a need to provide a three-layer model of information. This may be a third view of representation or may replace the syntax/semantics discussion.

3.5  Plenary Session

The plenary was held to obtain reports on the progress of each of the working groups, to hear their recommendations and actions, to identify any contentious recommendations, and to address the next steps.  The recommendations from the working groups were seen to be reasonable, and there was general agreement on the following positions:

A consensus recommendation from the plenary is the need for continued coordination and cooperation across bodies concerned with digital archiving, and to find a way to effect this coordination and cooperation soon, so as not to lose the momentum established by the DADs Workshop.  Of course, critical to this objective is the need to widen the review of the OAIS Reference Model in order to assure it services the needs of the global digital archives community.  In this regard, one of the suggestions that came from and was accepted by the plenary was that there should be another workshop, as soon as practical, perhaps in conjunction with the next Coalition for Networked Information (CNI) meeting (Dec 1998), with invited participants - many representing communities who did not participate in the DADs Workshop, and yet who face digital archive challenges.   Attendees would be presented an overview of the Reference Model and the recommendations from the DADs Workshop. The principal objectives of this workshop would be to obtain feedback (1) on both topics, as to their appropriateness/criticality to the communities represented, (2) on changes that should be incorporated in the reference model to meet the needs/understanding of the communities, (3) on changes to the recommendations and (4) on any additional recommendations.

A second consensus plenary recommendation is that it would be useful to investigate the feasibility, practicality and utility of establishing an international consortium responsible for developing consensus understanding across a wide variety of communities facing digital archive needs and to promote cooperative efforts regarding digital archives.  This responsibility would include facilitating progression and acceptance of digital archive best processes (“practices”), developing accreditation guidelines for archives and standard software capabilities.  It was recognized that start-up funding would be needed and one possible source suggested was National Science Foundation initiatives.

A third consensus plenary recommendation is that accreditation of archives is important, but that it can only be accomplished when best practices (processes) are in place.  Also, it was believed that best practices are probably somewhat community-dependent, and therefore accreditation principles would have to be evolved and accreditation specifics that are community-specific would have to be developed.

The next steps identified were generation of a DADs workshop report, promotion and review of the OAIS Reference Model, and solicitation of wider interest and support in the formation of an international archive consortium.  The DADs program committee solicits your interest in these efforts by contacting us at:  DADs@nssdc.gsfc.nasa.gov

APPENDICES
Appendix A

Standards and Best Practices Recommendations

A.1:  Working Group 2 Recommended New Work Items

A.1.1: Technical Report on Best Practices for Digitizing Analog Data

1.  Description of Proposed Project

1.1  Title: Best Practices for Digitizing Analog Data

1.2  Description of Situation 

Diverse organizations across business, education, and government have a need to create digital objects from analogue objects, shareable in a networked environment, conforming to the following qualities:

· Fidelity to the original object

· Information content

· Appearance

· Persistence/durability over time

· Shareability/extensibility of object

· Usability for current and future audience

Different organizations, operating independently or as members of consortia, are developing recommendations, based on practice.  Some formats, notably audio and video, are poorly understood, very new applications, and in a state of flux so that recommendations are not currently available in the literature.

1.3  Justification

To insure fidelity, durability, shareability, and usability of digital objects across diverse groups of archives to insure preservation of unique and irreplaceable analog objects.

1.4  Definitions of Concepts
Fidelity of information - Preserved (or minimal loss) reproduction of analog information

Fidelity of appearance - Preserved (or minimal loss) reproduction of physical attributes of original in two-dimensional space.

Persistence/Durability - Conforming to a standard that is expected to propagate indefinitely over time and information infrastructures

Shareability - Conforming to a standard that is widely usable over diverse information infrastructures including storage, retrieval, telecommunications, and client infrastructures.

Usability - Conforms to a standard that presents information viewable and understandable by current and future user groups (lowest common denominator?) user groups? wide spectrum of problem users?

1.5 Relationship to the OAIS Reference Model
Administrative functions for ingest and storage define data standards for the data object.

2.  Understanding the Proposed Effort 

2.1 Scope 

Determine prevailing best practices for the following object types

(1)  Still images 

(2)  Film

(3)  Audio

(4)  Video

(5)  Physical objects, (e.g., Paintings, Sculptures, Moon Rocks)

(6)  Scientific Engineering Data

Note:   Each by the above types will require further subtyping, e.g.:

Still images may be photos, drawings or text; photos may be black/white, sepia or color.  Similarly, film and video may be black/white or color, sound or silent, letterbox or TV-sized.

2.2  Existing Practice 2.2_Existing Practice 
Different organizations, operating independently or as members of consortia, are developing recommendations based on practice.  Some formats, notably audio and video, are poorly understood, very new applications, and in a state of flux so that recommendations are not currently available in the literature.

2.3  Expected Stability of Proposed Technical Report with Respect to Current and Potential Technological Advances tc "2.3_Expected Stability of Proposed Product with Respect to Current and Potential Technological Advances " \l 2
(Requires further analysis)

3.  Work Effort
3.1 Recommended Program of Work

1.  Review existing and recommended standards, recommending body, implementation group, history, use and general applicability.

2.  Define a set of principles (fidelity, persistence, shareability, usability) and adopt them for use in judging existing de facto standards and for developing standards for emerging media.

3.  Determine which objects are emerging or lack de facto standards.   For emerging media, the state of the technology, the experiences of early adopters, and the needs of target audiences, as well as the principles for a digital object, should be considered to develop best practice or interim standards for these media.

4.  Develop best practices based on standards conforming to principles developed.

5.  Develop provisional best practices based on standards and issue RFC to interested communities.

6.  Disseminate best practice documentation or standard for review and comment 

7.  Revise and disseminate for comment

8.   Present to sponsoring body for adoption

9.  Propagate standards via publication, workshop, and perhaps jointly with workflow document, training information,  etc.

3.2  Estimated Person-Months Required to Complete Effort

(Requires further analysis)

3.3  Resources - Organizations Competent in Subject Matter

1) Digital Library Federation / CLIR

2) CNI

3) listserv - DIGLIB4) WG2 Members

5) archives, museums in US (listserva)

6) European consortium

7) RLG

8) American Film Institute

9) DoD

3.4  Recommended Development Organization

Recommend work under aegis of CNI and possibly also CLIF/DLF

3.5  Target Date for Draft Available for Review by Community

(Requires further analysis)

3.6  Estimated Useful Life of Technical Report

(Requires further analysis)

4.  Implementation Impacts 

(Requires further analysis)

4.1  Impact on Existing User Practices and Investments tc "4.1_Impact on Existing User Practices and Investments " \l 2
4.2  Impact on Supplier Products and Support tc "4.2_Impact on Supplier Products and Support " \l 2
4.3  Techniques and Costs for Conformity Assessment tc "4.3_Techniques and Costs for Conformity Assessment " \l 2
4.4  Legal Considerations tc "4.4_Legal Considerations " \l 2
5.  Closely Related Activities 

tc "5._Closely Related Standards Activities " \l 2
5.1  Existing Standards or Best Practicestc "5.1_Existing Standards " \l 2
MOA White paper 

 Government

5.2  National Organizations Developing Related Standards or Best Practices 

Making of America and other consortium activities. Ensure these standards reflect and incorporate it at work

5.3 International Organizations Developing Related Standards or Best Practices

None Known

5.4  Recommendations for Close Liaison 

tc "5.4_Recommendations for Close Liaison " \l 2
This is best practices adoption of existing standards other than the technical development and testing of new standards.  A list of best practices work is being done in digital communities.  Wherever possible (e.g., as identified), these best practices should be summarized, compiled, and credited, rather than reinventing best practices.  Ingest standards working group

5.3 Other related

None Known

A.1.2.  Data Ingest Methodology Standard

1. Identification of Proposed or Existing Effort
1.1  Title:  Data Ingest Methodology 

1.2  Description of Effort
Over the past 8 years, the Planetary Data System has developed a methodology for the production of archive quality data sets.  It is used by all the Planetary Data System Data Engineers as a guide in negotiating agreements with data producers (generally space missions like Galileo or Cassini) and performing all the steps required to define, document, produce and evaluate digital archive submissions.. While the current workbook is oriented to the mission interface normally encountered in PDS operations, it could be extended into a general workbook for archive submission procedures.  The following chart illustrates the activities involved in the end-to-end process.  There are also a number of data validation tools that are used by the data engineers to validate incoming products.  The foremost is the volume verifier which assures all components of an archive quality product are included on an archival submission and validates all metadata entries included in the products.

1.3 Justification
Most of the archiving and data processing systems we are familiar with have no formal methodology for negotiating with data producers.  This can lead to a wide diversity in the quality and type of documentation and data formats which the archive receives and stores.

1.4  Definitions of Concepts and Special Terms
Archive Quality Product - A data product which is accompanied with sufficient descriptive material to be interpretable by a user who is not familiar with the circumstances  of its production.  Carrying all the information needed to be useful over a very long time span.  

Project Data Management Plan - A negotiated agreement between the archive and a producer which identifies and describes all products of potential archival value.

Archive and Transfer Plan - A negotiated agreement between the archive and the producer which identifies specific data products and a schedule for their delivery to the archive.

1.5  Expected Relationship with OAIS Reference Model
This activity would support the administration and ingest functions.  

2.  Understanding the Proposed Effort

2.1  Scope

All data product submissions to an OAIS.

2.2  Existing Practice
We are not aware of any other rigorous methodology for archive data ingest. 

2.3  Expected Stability of Proposed Technical Report with Respect to Current and Potential Technological Advances 

It is expected that the methodology and tools will be modified to meet new requirements as the ingest process becomes more web-based (the current focus is on cd-rom volumes).

3.0 Work Effort

This effort will develop a standard set of policies and procedures (workflow) to be carried out in the ingest function.  These include negotiations with producers and development of a submission agreement; design and review of archive products; and receipt, acknowledgment and handling of submissions.

3.1  Recommended Program of Work
1.  Survey existing policies and procedures related to the ingest function.

2.  Generalize the Data Preparation Workbook and distribute for review.

3.  Extend the Data Preparation Workbook to encompass the needs of a broad set of archives (eg., other NASA programs, other archives, libraries) based on the review.

4.  Publish revised Data Preparation Workbook for review and comment.

3.2  Estimated Person-Months Required to Complete Effort


(Requires Further Analysis)
3.3  Resources
NARA, Planetary Data System, NSSDC, USGS, NOAA, CLEAR/DLF, CNI, ECS Ingest procedure.

3.4 Recommended Development Organization
ISO/TC20/SC13

3.5  Target Date for Draft Available for Review by Community


(Requires Further Analysis)
3.6  Estimated Useful Life of Standard


(Requires Further Analysis)

4.  Implementation Impacts 

(Requires further analysis)

tc "4._Implementation Impacts " \l 2
4.1  Impact on Existing User Practices and Investments tc "4.1_Impact on Existing User Practices and Investments " \l 2
4.2  Impact on Supplier Products and Support tc "4.2_Impact on Supplier Products and Support " \l 2
4.3  Techniques and Costs for Conformity Assessment tc "4.3_Techniques and Costs for Conformity Assessment " \l 2
4.4  Legal Considerations tc "4.4_Legal Considerations " \l 2
5.  Closely Related Activities tc "5._Closely Related Standards Activities " \l 2
5.1  Existing Standards or Best Practices
Submission standards for archive and government organizations.

Are there workflow standards that may apply? 

tc "5.1_Existing Standards " \l 2
5.2  National Organizations Developing Related Standards or Best Practices 


None Known

5.3  International Organizations Developing Related Standards or Best Practices

None Known

5.4  Recommendations for Close Liaison tc "5.4_Recommendations for Close Liaison " \l 2

None Known

A.1.3.  Best Practices for Media Selection, Storage, Testing, and Usage (SSTU)
1.  Description of Proposed Project
1.1  Title:  Technical Report on Selecting, Storage, Test, and Usage of Media
1.2  Description of Proposed Project
The storage of digital data for error-free retention raises a number of issues.  The principal medium is magnetic tape, followed closely by optical disks.  Archivists first need to be certain that whatever material is given to them for safekeeping is committed to the chosen medium.  In the case of magnetic media, this means selecting a technology which provides read-after-write.

The selection of media needs careful consideration.  At the moment, there are no guidelines to help a user select media to satisfy his/her requirements.  It has been suggested that recommendations/standards from AES/ANSI I9-5 JTC (Standards for estimates of media longevity, standards for storage, handling and transfer) will furnish a basis provided manufacturers/vendors agree to test products from their production lots and label them with an agreed upon and uniform terminology.  Some members of DADs WG2 felt that this was inadequate and that an independent organization, like the UL, should handle the testing and labeling.  The UL, in any case, does not test every sample of a product bearing its label, so the sampling would be statistical.  It would, however, be an independent test and confirm the manufacturer's tests.

Media manufacturers, professional groups like SMTPE and some government bodies like NARA and NIST issue guidelines for storage, transport, and handling of media and suggest environmental parameters also for reliable operation.

It is recommended that a survey of available best practices and recommendations be done, and this compilation be appended to the OAIS RM.

1.4  Justification

Users need to be able to find recommendations and guidelines for reliable, long-term operation of archives.  Some standards are being drafted, but a body of recommendation already exists which needs to be compiled, and provided for ready reference, both as test and as hyperlinks.

1.5  Definitions

None 

1.6  Relationship to the OAIS Reference Model

The emerging standards will be used in Archival Storage.  The recommendations will be useful at the Ingest stage to select the most appropriate medium, given the archives' resource constraints and requirements.

2.  Understanding the Proposed Effort 

2.1  Scope 

Gather references to existing recommended practices/best practices.

2.2  Existing Practice tc "2.2_Existing Practice " \l 2

None Known

2.3  Expected Stability of Proposed Technical Report with Respect to Current and Potential Technological Advances tc "2.3_Expected Stability of Proposed Product with Respect to Current and Potential Technological Advances " \l 2
(Requires further analysis)

3.  Work Effort 

(Requires further analysis)

tc "3.0_Standardization Effort " \l 2
3.1  Recommended Program of Work 

3.2  Estimated Person-Months Required to Complete Effort

3.3  Resources tc "3.2_Resources ‑ Individuals and Organizations Competent in Subject Matter " \l 2
3.4  Recommended Development Organization (Existing or New)  tc "3.3_ Recommended Standards Development Organization (Existing or New)  " \l 2
3.5  Target Date for Draft Available for Review by Community

3.6  Estimated Useful Life of Technical Report 

4.  Implementation Impacts 

(Requires further analysis)

tc "4._Implementation Impacts " \l 2
4.1  Impact on Existing User Practices and Investments tc "4.1_Impact on Existing User Practices and Investments " \l 2
4.2  Impact on Supplier Products and Support tc "4.2_Impact on Supplier Products and Support " \l 2
4.3  Techniques and Costs for Conformity Assessment tc "4.3_Techniques and Costs for Conformity Assessment " \l 2
4.4  Legal Considerations tc "4.4_Legal Considerations " \l 2
5.  Closely Related Activities tc "5._Closely Related Standards Activities " \l 2
5.1  Existing Standards or Best Practices
AES and ANSI are already at work on the standards 

tc "5.1_Existing Standards " \l 2
5.2  National Organizations Developing Related Standards or Best Practices 


None Known

5.3  International Organizations Developing Related Standards or Best Practices

None Known

5.4  Recommendations for Close Liaison

None Known

A.1.4.  Technical Report on Best Practices for Error Control through the Archive

1.  Description of Proposed Project
1.1  Title: Best Practices for Error Control through the Archive

1.2  Description of Proposed Project 

This project will produce a set of guidelines (perhaps selectable and based on data criticality) that should be employed to ensure that data is processed without data loss through an archive.  This will cover the entire life cycle of data from the point where it is entering the archive (from data producer) until copies of the data are disseminated out of the archive (to data consumer) to insure that data have not been corrupted as they are transferred through elements of the archive.  Guidelines will include such items as:  inclusion of error detection/correction in SIPS, DIPS, AIPS, statistical monitoring for errors including media degradation, selection of components to support error monitoring, error reporting procedures.  

1.3   Justification
Error control is required to ensure the authenticity and accuracy of the data held in or distributed by the archive.  Error control ensures that consumers receive a digital product that can be relied upon.

1.4  Concepts and Special Terms

None

1.5  Expected Relationship with OAIS RM
Error control has end-to-end impact on the OAIS RM, because error control is an end-to-end process.  An implementation would include checksum being calculated in ingest, stored in data management, and checked when data is accessed, while archival storage media is monitored for degradation.

Producer -  Error control needs to be incorporated into SIPS.  INGEST - Ensure data products are correctly received from producer and handshake creates fixity as needed.  For content + AIP, ensures error free version stored + report that back accurate finding aids created.  Testing of media prior to use.  Storage - Sampling to estimate life expectancies monitoring ber.  Inclusion of error handling on media and on drives.  Access - service request success.  Inclusion of checksums on DIPS.  Data Management - Verification of sync w/ storage.  Finding aid reliability/usability.  ADMINISTRATION - Process monitoring, process improvement, selection processes (media, equipment), levels of service.  CONSUMER - Quality  requirements.  Ability (tool) to check.

2. 
Understanding the Proposed Effort
2.1  Scope of Technical Report
The scope includes all activities in the archive which operate on the data objects.  These include receipt and handling of SIPs.

2.2  Existing practice in Area of Proposed Effort

Traditionally, checksums and CRCs are sometimes used to ensure that data has not been corrupted.  When media degrades to a point where errors are not correctable, errors are reported.  What is lacking is consistent end-to-end use of error control techniques (CRCs or checksums) and monitoring of the degradation of media prior to failure.

2.3  Expected Stability of Proposed Technical Report
It is expected that in the future it will be possible to monitor the degradation of the media in terms of the level of error correction required to read the media.  Until that functionality is commercially available, it will not be practical to include as a best practice.

3.0  Work Effort
3.1  Program of Work
1.  Draft Table of Contents for Guidelines Document

2.  Identify Current error detection/correction practices.

3.  Develop purpose and scope sections of document.

4.  Research and select best practices within the scope.

5.  Document best practices and include in evolving document..

6.  Note any areas where inadequate best practices exist.

7.  Produce draft practices guidelines document.

8.  Prototype Best Practice.

3.2  Estimated Person-Months Required to Complete Effort




(Requires Further Analysis)

3.3  Resources
NASA (JPL, NSSDC, ESDIS), NARA, NML, NIST, TAPEALERT.

3.4  Recommended Development Organization

AIIM C21.4.,  CCSDS ISO TC20/SC13.

3.5  Target Date for Draft Available for Review by Community

(Requires further analysis)

3.6  Estimated Useful Life of Technical Report
 
(Requires further analysis)

4.  Implementation Impacts 

(Requires further analysis)

tc "4._Implementation Impacts " \l 2
4.1  Impact on Existing User Practices and Investments tc "4.1_Impact on Existing User Practices and Investments " \l 2
4.2  Impact on Supplier Products and Support tc "4.2_Impact on Supplier Products and Support " \l 2
4.3  Techniques and Costs for Conformity Assessment tc "4.3_Techniques and Costs for Conformity Assessment " \l 2
4.4  Legal Considerations tc "4.4_Legal Considerations " \l 2
tc "5...4_Recommendations for Close Liaison " \l 2
5.0  Closely Related Standardization Activities
5.1  Existing  Standards and Best Practices

CRC, Media testing guidelines, media/drive standards, DOD statistical error checking, OAIS RM, Records handling standards, applicable laws, ISO 9000.

5.2  US Standards Development Projects Organizations/Projects
AAIM C21.4

5.3  International Standards Development Organizations/Projects

None Known

5.4  Recommendations for Close Liaison

None Known

A.1.5. Archival Submission Information Package Standard

1.  Description of Proposed Project

1.1.  Title:  Archival Submission Information Package 

1.2  Description of Project
Create a standard consisting of a flexible packaging structure and some required attributes which can incorporate digital objects and supporting information for submission to any archive.  This constitutes a standard Submission Information Package (SIP) in OAIS terminology.  The context is that one or more SIPs may be needed to provide sufficient information to complete one Archival Information Package (AIP).

The proposed approach is to use data packaging techniques, with appropriate (widely recognized) pointers to associated metadata, so that the Content Information objects can be submitted without having to include copies of all the needed metadata with each submission.  It will be important to identify the various categories of Preservation Description Information (PDI) while leaving the format of such information to more local definition.  It will also be necessary to include one or more standard objects containing some standard attributes about the submission such as identification of the submitter, identification of the submission, status of submission, version of packaging, etc.  It will be necessary to allow individual archives to include additional data objects that they will treat as part of their submission standards to meet their individual needs. 

The effort needs to consider the specification of certain relationships among the digital objects submitted, whether in one SIP or across multiple SIPs.  It will need to consider the identification of versions of the objects submitted and their representations.  The standard will not constrain the representations of the Producer provided digital objects submitted.  Such constraints may be placed by local archive requirements.  

1.3   Justification and Relationships
Many archives expend significant resources in obtaining the digital information, and its supporting metadata, in forms that can be ingested and preserved within the archive.  To the extent that there are widely applicable standards for submission to archives, data producers can be supported in preparing their submissions for archives and archives can increase the automation in their ability to ingest information.  The quality of the information for preservation and access can be increased as well as there will be widely recognized requirements for the supporting metadata that should lead to much better infrastructure support for providing such metadata.

By clearly separating the Content Information from the supporting metadata, an archive can evolve its management infrastructure independently from the formats/data objects used for the Content Information.  This allows for more cost-effective evolution of archive systems.

1.4  Definition of Concepts and Special Terms

The concepts and terms used have been taken from the OAIS Reference Model.  

Archival Information Package (AIP):  An information packaging concept that requires the presence of Content Information and all the associated Preserving Description Information that is needed to preserve the Content Information over the long term.  It has associated Packaging Information. 

Content Information:  That set of information that is the primary target for preservation.  It is distinguished from Preservation Description Information which is used to assist in the preservation of the Content Information.  An example of Content Information could be a single table of numbers representing, and understandable as, temperatures but it excludes the documentation which would explain its history and origin, how it relates to other observations, etc.

Information Package:  An information packaging concept that distinguishes Content Information from associated Preservation Description Information where the Preservation Description Information applies to the Content Information and is needed to aid in the preservation of the Content Information.  It has associated Packaging Information used to delimit and identify the Content Information and Preservation Description Information. 

Packaging Information:  That information used to bind and identify the components of an Information Package.  For example, it may be the ISO-9660 volume and directory information used on a CD-ROM to provide the content of several files containing Content Information and Preservation Description Information.  It is comprised of Package Structures and Package Pointers.

Preservation Description Information (PDI):  Information necessary to adequately preserve the Content Information and which can be categorized as Provenance, Reference, Fixity, and Context information.

Submission Information Package (SIP):  The Information Package identified by the Producer in the Submission Agreement with the OAIS

1.5 Expected Relationships with OAIS Reference Model
This proposed standard would exist at the interface between the Producer and the Ingest Function.  It is proposed as a standard for an OAIS Submission Package.
2.  Understanding the Proposed Effort

2.1 Recommended Scope

It is proposed to cover the packaging technique to assemble and link data objects into a recognizable, interchangeable, package.  It should include the identification of types of metadata objects needed for long-term preservation, but would not specify the detailed formats for such objects.  It would include the definition of some standard ingest attributes while allowing additional attributes to be defined by the users.

2.2 Existing Practice

It is believed that no single practice is widely used today.  Many archives set local standards, often closely coupled with the particular formats used to hold the content information..

2.3 Expected Stability of Proposed Product with Respect to Current and

Potential Technological Advances

Most likely the packaging approaches for the Content Information and supporting metadata would be the aspects most vulnerable to changing technology.  These would need to be picked with this as a consideration.  However, a 5-year review cycle should be adequate to address changing technology impacts.

2.3  Expected Stability of Proposed Standard with Respect to Current and Proposed Technological Advances

(Requires further analysis)

3.  Work Effort
3.1  Recommended Program of Work
1.  Collect examples of existing submission practices and approaches and extract requirements.

2.  Identify requirements for specifying relationships and supporting Preservation Descriptive Information needed to form an Archival Information Package.

3.  Identify candidate standards for packaging and identifying the submitted digital objects.

4.  Develop baseline document of proposed standard.

5.  Prototype draft standard and evaluate.

3.2  Estimated Person-Months Required to Complete Effort
(Requires further analysis)

3.3  Resources

Participants from science data centers

Producers of science data products.

Participants from digital libraries.

Producers of materials for digital libraries.

Commercial firms with archive requirements.

3.4
Recommended Development Organization
ISO TC20/SC13 

3.5  Target Date for Draft Available for Review by Community
(Requires further analysis)

3.6  Estimated Useful Life of Technical Report

(Requires further analysis)

4.  Implementation Impacts 

(Requires further analysis)

tc "4._Implementation Impacts " \l 2
4.1  Impact on Existing User Practices and Investments tc "4.1_Impact on Existing User Practices and Investments " \l 2
4.2  Impact on Supplier Products and Support tc "4.2_Impact on Supplier Products and Support " \l 2
4.3  Techniques and Costs for Conformity Assessment tc "4.3_Techniques and Costs for Conformity Assessment " \l 2
4.4  Legal Considerations tc "4.4_Legal Considerations " \l 2
tc "5..1_Existing Standards " \l 2

tc "5.4_Recommendations for Close Liaison " \l 2
5.  Closely Related Activities 

tc "5._Closely Related Standards Activities " \l 2
5.1  Existing Standards or Best Practices

Proposed “Ingest Methodology” Standard

Proposed “Digitizing Analog Data” Best Practices

DOD 5015.2 “DOD Records Management Program”

DOD 5015.2 - STD “Design Criteria Standard for Electronic Records Management Software Applications”

TC20/SC13 - ISO 12756(?) “SFDU Packaging Standard”

Proposed portions of MPEG 7

DIF, CSGDM, HDF

5.2  U.S. Organizations Developing Related Standards or Best Practices
ANSI NCITS-L8 “Data Dictionary”

5.3  International Organizations Developing Related Standards or Best Practices
ISO TC20/SC13 - “Data Entity Dictionary Specification Language”

5.4  Recommendations for Close Liaison
Proposed “Ingest Methodology” Standard

A.2  Working Group 3 Recommended New Work Items

A.21.  Technical Report on Enabling Access to Federated Archives

1.  Description of Proposed Topic

1.1  Title: Enabling Access to Federated Archives

1.2  Description of Problem or Situation
The proposed effort is to develop a technical report to identify requirements for tools and processes to support semantic interoperability among federated archive and to enable access to these federated archives.

Libraries need capabilities for storing, disseminating, and providing access to both digital information resources and to traditional information resources. Although there are certainly those who need only digital or only non-digital resources, it is assumed that many researchers will desire to search and have access to information without regard to type of media. Access systems need to provide unified searching, access, access control, and dissemination from "off-site" or distributed storage facilities of both digital and non-digital resources. Integrating such access systems with federated archives of digital information will allow uniform and unified search, access, and dissemination of resources across media type.

1.3  Justification /Rationale 

Inconsistent "naming" both within and among archives often leads to the inability to identify needed archived information whether it is scientific data content or traditional library resources. To enable users to identify desired available data in federated archives, tools and processes to support semantic interoperability need to be developed, and best practices for data administration need to be adopted.

Currently, there are few efforts to integrate non-digital and digital archiving.  While there are many initiatives on developing federated systems of access to non-archival digital information, little planning given as to how the information in these distributed data stores may be integrated into the digital archive ingest process. For example, there are multiple efforts, from several user communities, to enable common access to various types of records via the Z39.50 protocol - GILS, FGDC, CIMI, Digital Collections, Encoded Archival Description, etc. However, there has been little planning to enable the archiving of data from these various digital resources, and even less effort to integrate access across both digital and non-digital resources.

A requirement exists for standards and tools that would enable identifying those digital archives that have the best prospect for providing the information or data for which a user is searching. These standards and tools would provide means to characterize an archive and relate this characterization to the world.  They would also provide mechanisms to enable the automation of searches by  agents.  

These standards might be implemented using a three-layer interface between the world and the data/product archive.  The first layer, or the interface to computer search engines, would consist of controlled vocabularies or hierarchical classification schemes that link the principal subjects of the archive to the world.  The middle layer would contain a standardized list of principal subjects or components of the archive linked both to the data sets or products of the digital archive and to the vocabularies/classification schemes, so that the data sets/products are ultimately linked to the world.  The third layer would directly touch the data sets/products of the digital archive.

The top layer--the controlled vocabulary or classification scheme--would present the types of components in the archive.  This scheme would show a generalized view of the archive to the rest of the world.  The standard would address the format and structure of the classification scheme so that the scheme could be automatically displayed in a generic user interface and to enable automated search agents to parse the classification scheme and determine if the archive represented by the scheme is what the user wants.  Because a picture is worth a thousand words, the classification scheme could be “iconized” into a picture or image. 

The principal subjects or components of the archive would be defined and stored digitally in a list. Each component in the list would have a unique identification parameter within the local archive, a name, and a short description.  The standard would address the structure of this list to enable items (rows) to be selected and displayed (presented to the user) in an automated manner.  This would allow for the generation of generic user-interactive interfaces that work with automated search agents.  This list would form a middle layer between the archive products and the interface to the world. 

The last layer would touch the archive and directly reference the digital objects within the archive. This could be a link to a digital file or a library number for a physical item such as a paper document.  At this point, tools within the archive would display the digital objects. 

The enabling technologies for this effort are:  Library Sciences with classification schemes; Document Management with text searches and concept searches; Web technology with search agents and web crawlers; W3C's Resource Description Framework (RDF) and Extensible Markup Language (XML); Java with JDBC and JDBC/ODBC drivers and applets; SQL; common formats such as GIF, JPEG, and HDF; Data Dictionaries to manage standard implementations of data definitions, and metadata repositories, discussed in Section 5.1, are also needed.

1.4  Definitions of Concepts and Special Terms 

 
None

1.5  Relationship To The OAIS Reference Model 

The effect of this effort is to assist archive services in identifying digital data within the archive.  It could influence the interfaces between OAIS type archives, and the protocol standard(s) to search and retrieve archive data and metadata information in these archives.

2.  Understanding the Proposed Effort 

2.1  Scope
2.1  Recommended Scope 

The scope of this effort is to determine the "best" approaches to facilitating use of named archive objects, to make available the vocabulary used within the archive, and to enable who use different vocabularies to access and use archive content. An assumption is that the recommended work will include defining standards, used within and across archives, and to make explicit and available for use the standards used to store, access, and manage data within archives. That is, standards for making available data definitions and standards, metadata standards and associated definitions, and supporting documentation that are used within an archive or among federated archives should be developed. These resources should be made available in electronic, remotely usable forms, to data providers and users. These resources may be provided through the archive itself, or by reference to an external standards registry or repository. 

2.2  Existing Practice 

Emerging work in Warwicke Framework/RDF (Resource Description Format) and in Metadata Registries is relevant to this effort. Also, natural language processing/classification research and agent retrieval (such as SCORPION at OCLC and the Knowledge Query Meta Language [KQML]) is relevant.

2.3  Expected Stability of Proposed Technical Report with Respect 

Basic research affecting this area is being currently carried out. Definition of requirements for standards in this area could have beneficial and potentially long-term benefits.

3.0  Standardization Effort 

3.1  Recommended Program of Work 

1.  Survey the existing efforts to develop concepts, tools, and processes, including work on thesauri, taxonomies, ontologies, metadata registries, and automated processes for each.

2.  Sample archive producers and users to determine the global needs.  

3.  Specify the requirements for tools and processes. 

4.  Determine the gap between the existing tools and the needs of the archives.

5.  Recommend areas of standards, best practices, and tools development.

3.2  Estimated Person-Months Required to Complete Effort
(Requires further analysis) 

3.3  Resources - Individuals and Organizations Competent in Subject Matter


(Requires further analysis)

3.4   Recommended Development Organization (Existing or New)  

(Requires further analysis)

3.5  Target Date for Draft Available for Review 

(Requires further analysis)

3.6  Estimated Useful Life of Technical Report 

        1-2 years for report; much longer for standards

4.  Implementation Impacts 


(Requires further analysis)

4.1 Impact on Existing User Practices and Investments 

4.2  Impact on Supplier Products and Support 

4.3  Techniques and Costs for Conformity Assessment 

4.4  Legal Considerations 

5.  Closely Related Activities 

5.1  Existing Standards or Best Practices

ISO 11179, Section 6

5.2  National Organizations Developing Related Standards or Best 

Practices 

ANSI, NISO

5.3  International Organizations Developing Related Standards or 

Best Practices
ISO; W3C; IETF; Metadata registries workshop report; National Committee on Information Technology Standards Technical Committee L8 (NCITS L8, formerly X3L8), Data Representation: http://www.lbl.gov/~olken/X3L8/; ANSI DpANS X3.285, Metamodel for the Management of Sharable Data, which is a further elaboration of ISO 11179 (see report ftp://sdct- sunsrv1.ncsl.nist.gov/x3l8/other/registry-workshop/meta00.htm); NCITS T2 (ontologies)

5.4  Recommendations for Close Liaison 

ISO 11179, IETF, W3C, NCITS L8, NCITS T2
A.2.2  Technical Report on Archival Information Package (AIP) Content Layered Model and Standard APIs for Layers

1.  Description of Proposed Topic 

tc "1._ Title of Proposed or Existing Topic " \l 2
1.1  Title: AIP Content Layered Model and Standard APIs for Layers 

tc "1.1_Title " \l 2
1.2  Description of Problem or Situation
Since the information needed to understand and use an archive exists at more than one level of abstraction, there is a need to distinguish the “data space” of an AIP by levels of abstraction.  The need for distinction between abstraction levels is dictated by differences in degree of standardization, scope of influence, frequency of change, and controlling authorities. This distinction is encapsulated in the grammar associated with the corresponding description language..  The description languages are characterized by degree of standardization, scope of influence, frequency of change, and controlling authorities.

There is an existing implementation of an archival capability that uses levels of abstraction to support access to data in the archive.  The description of this implementation will serve as a model or base document for this effort.  The implementation is called the Object Access Library (OAL).  For more details on OAL, see Section 2.2.

A generalization of this environment to support multiple levels of information characterization would include layers for:

· bit stream

· file format (example is HDFv5 or mime type)

· data structure (example is MPI Datatype)

· data model (example is type of geometry, vector bundle representation)

· feature/object description (example language is XML for listing metadata for provenance, features, object representation)

Layer
Examples

Schema description
Z39.50, SDTS, ISO/TC211 WG1.3

Feature/object description
XML/RDF, EAD, RMA (record management application)

Data model
Type of geometry, fibre bundle representations, "Khoros data models," PDS 

Data structures
MPI datatype, MPEG-*, MIME types, HTML

I/O - file format
GIF, ZIP, HDF5, netCDF, FITS, VICR, ASCI/HEX, SPK (ephemeris), STL (manufacturing device)

Bit stream
Bit file mover from IEEEMSS Reference Model

Not all of these are nicely isolated within a given level of representation.  E.g.,  one could have a zip compression of a data structure that was encapsulated within an HDF file.

Communities of interest:


Library - text multimedia


Scientific - NASA, DOE, NIH


Commercial - CAD, film


Archive - NARA


Standards - ISO


Academic - DLI2, KDI


Legal 

1.3  Justification /Rationaletc "1.4_Justification " \l 2
The APIs for this layered Model will provide a programmatic interface to an OAIS compliant archive.  They would allow an object-based API for the search and retrieval of archived metadata and science data, and they would enable the handling of diverse data types and representations.

1.4  Definitions of Concepts and Special Terms tc "1.5_Definitions of Concepts and Special Terms " \l 2
Object-based - The PDS uses ODL/PVL to both describe a metadata model and to capture metadata. These languages have the ability to group attributes to describe objects in the archive. The OAL represents the process (methods) associated with the objects.

1.5  Relationship To The OAIS Reference Model 


(Requires Further Analysis)

2.  Understanding the Proposed Effort 

2.1 Scope 

2.2  Existing Practice tc "2.2_Existing Practice " \l 2
The OAL, developed by the Planetary Data System (PDS) in collaboration with the Laboratory for Space Physics at the University of Colorado, Boulder, CO, is the standard software library available for accessing the five terabyte PDS archive. The library has two primary components, the OAL proper which allows access to the science data and the Label Library Light (L3) which allows access to the metadata in the PDS labels. This software is written in ANSI C, has been ported to over seven hardware platforms, and is distributed as source code.

The OAL uses descriptive information contained in the PDS label to manipulate the science data at three levels. At the stream layer, the OAL handles physical record differences such as those associated with stream record delimiters. At the structure layer the OAL has the ability to read and interpret data that is represented in formats not compatible with the host machine. For example, when running the OAL on a machine architecture that uses IEEE_REAL, data stored as VAX_REAL would be converted. Finally, in the object layer, the OAL allows the science data to be accessed using object-based function calls.

The flexible architecture of the OAL has allowed the inclusion of standard routines for processing  specialized representations. For example, the decompression routines for JPG, GIF, and other standard compression schemes have been included. PDS labels have also been created to describe non-PDS data formats such as FITS and VICR labeled images. Using these "detached" PDS labels to describe  non-PDS formatted data, standard OAL function calls can still be used to access the data.

The L3 parses PDS labels creating a parse tree and provides access to the information using standard function calls.  It is distributed with the OAL but is often used stand alone for accessing PDS label information. 

As a standard library providing access to diverse data types and representations, the OAL is a successful example of a support service that will be required for any science digital archive. While the OAL is specific to the PDS standards architecture, it is an important example of a flexible architecture with a standard object-based interface and an ability to handle diverse data types. The architecture of the OAL could easily be extended beyond the PDS. This is illustrated by the current work to develop JAVA wrappers to enable JAVA applet access to the archive and the continued inclusion of libraries for non-PDS standard formats.

Digital library RandD has produced a number of architectures that bear looking at.  These need to be identified.  For instance, in "Archival Storage for Digital Libraries" by Crespo and Molina [1], a layered architecture with well-defined simple interfaces is proposed as a way to facilitate interoperability across digital archives, as well as within a single archive.

[1] "Archival Storage for Digital Libraries, Arturo Crespo and Hector Garcia-Molina.  Proceedings of Digital Libraries 98, Pittsburgh PA. Pp. 69-78.

2.3  Expected Stability of Proposed Technical Report with Respect to Current and Potential Technological Advances

(Requires further analysis)  tc "2.3_Expected Stability of Proposed Product with Respect to Current and Potential Technological Advances " \l 2
tc "2.3_Expected Stability of Proposed Product with Respect to Current and Potential Technological Advances " \l 2
3.0  Work Effort 

tc "3.0_Standardization Effort " \l 2
3.1  Recommended Program of Work tc "3.1_Recommended Program of Work " \l 2
1.  Identify appropriate levels of information to associate with a data set for inclusion in an AIP.

2.  Determine feasibility of layered architecture and feasibility of registration  of information description languages (Requires survey, analysis of state of art).

3.  Evaluate existing systems.  (e.g., Can any be "generalized" as a representative prototype?)4.  Hold a Workshop to evaluate potential proposed solutions.

5.  Document findings.

3.2  Estimated Person-Months Required to Complete Effort

(Requires further analysis)

3.3  Resources ‑ Individuals and Organizations Competent in Subject Matter 

(Requires further analysis)tc "3.2_Resources ‑ Individuals and Organizations Competent in Subject Matter " \l 2
3.4  Recommended Development Organization (Existing or New)  

(Requires further analysis)tc "3.3_ Recommended Standards Development Organization (Existing or New)  " \l 2
3.5  Target Date for Draft Available for Review by Community
(Requires further analysis)tc "3.5_Target Date for Initial Public Review " \l 2
3.6  Estimated Useful Life of Technical Report or Standard
(Requires further analysis)tc "3.6_ Estimated Useful Life of Standard " \l 2
4.  Implementation Impacts 

(Requires further analysis) 

tc "4._Implementation Impacts " \l 2
4.1  Impact on Existing User Practices and Investments tc "4.1_Impact on Existing User Practices and Investments " \l 2
4.2  Impact on Supplier Products and Support tc "4.2_Impact on Supplier Products and Support " \l 2
4.3  Techniques and Costs for Conformity Assessment tc "4.3_Techniques and Costs for Conformity Assessment " \l 2
4.4  Legal Considerations tc "4.4_Legal Considerations " \l 2
5.  Closely Related Activities 

(None known)

tc "5._Closely Related Standards Activities " \l 2
5..1  Existing Standards or Best Practicestc "5.1_Existing Standards " \l 2
5.2  National Organizations Developing Related Standards or Best Practices 

5.3  International Organizations Developing Related Standards or Best Practices

5.4  Recommendations for Close Liaison tc "5.4_Recommendations for Close Liaison " \l 2
A.2.3  Standard Consumer Archive Interface (SCAI)

1.  Description of Proposed Topic 

tc "1._ Title of Proposed or Existing Topic " \l 2
1.1  Title: Standard Consumer Archive Interface (SCAI)[sky]
1.2  Description of Problem or Situation
OAIS-compliant digital archives should have a standard interface between the Consumer and the Access Entity.  The interface may between a consumer and a single OAIS, or between a consumer and multiple federated catalog.  The interface should support access and retrieval from distributed, federated catalogs.

There is an existing implementation (Catalog Interoperability Protocol [CIP]) of an archival capability that provides an interface between the Archive Data Consumer and the Archive Access Entity.  The description of this implementation is an example of the topic targeted by this effort.

The Information Retrieval Protocol (ANSI/NISO Z39.50, ISO 23950) provides a standard interface for client-server interface for information retrieval.  The Committee on Earth Observing Satellites (CEOS) has developed CIP and the Interoperable Catalog System (ICS) to enable catalog interoperability.  The Catalog Interoperability Protocol (CIP) is a profile and extension of Z39.50 to allow access to distributed catalogs using the concept of Collections.  In CIP, Collections can contain Products and other Collections allowing a hierarchical collection structure based on themes and spanning catalogs.  CIP provides a standard interface for information retrieval from distributed, federated catalogs.  The creation of collection structures provide an otology to allow access to data from diverse discipline.  The Interoperable Catalog System (ICS) provides a system design for using CIP in a Three Layer architecture to provide federation of archive catalogs.  

Currently, CIP is oriented to the Earth Observation community.  To enable broad applicability, the elements of CIP which provide for federated catalogs of multiple disciplines should be made explicit and separate from the EO 

1.3  Justification /Rationaletc "1.4_Justification " \l 2
CIP There is a need to provide a standard interface for information retrieval from distributed, federated catalogs.  The creation of collection structures provides an otology to allow access to data from diverse disciplines.

1.4  Definitions of Concepts and Special Terms 

(None)

tc "1.5_Definitions of Concepts and Special Terms " \l 2
1.5  Relationship to the OAIS Reference Model 


Supports access to archive content.
2.  Understanding the Proposed Effort 

2.1  Scope 

2.2  Existing Practice 

Based on operational software.

2.3  Expected Stability of Proposed Technical Report with Respect to Current and Potential Technological Advances 

(Requires further analysis) tc "2.3_Expected Stability of Proposed Product with Respect to Current and Potential Technological Advances " \l 2
 3.0  Work Effort 

tc "3.0_Standardization Effort " \l 2
 3.1  Recommended Program of Work tc "3.1_Recommended Program of Work " \l 2
1.  Evaluate requirements for user/functionality (a user requirements document for CIP exists but should be revisited)2.  Perform analysis to determine alternative potential solutions

3.  Select specification of solution that best meets need 

4.  Evaluate specification and, where required, separate the specification into community dependent and community independent parts (independent parts of CIP is Z39.50 +)

5.  Develop procedures with examples for community use for specifying Attributes-Element (A-E) sets.

6.  Develop A-E sets for the communities

7.  Integrate community A-E set into SCAI database

3.2  Estimated Person-Months Required to Complete Effort
(Requires further analysis) 

3.3  Resources ‑ Individuals and Organizations Competent in Subject Matter tc "3.2_Resources ‑ Individuals and Organizations Competent in Subject Matter " \l 2

(Requires further analysis)

3.4   Recommended Development Organization (Existing or New)  tc "3.3_ Recommended Standards Development Organization (Existing or New)  " \l 2

(Requires further analysis)

3.5  Target Date for Draft Available for Review by Community
(Requires further analysis) tc "3.5_Target Date for Initial Public Review " \l 2
3.6  Estimated Useful Life of Technical Report or Standard
(Requires further analysis) tc "3.6_ Estimated Useful Life of Standard " \l 2
4.  Implementation Impacts 

(Requires further analysis) 

tc "4._Implementation Impacts " \l 2
4.1  Impact on Existing User Practices and Investments tc "4.1_Impact on Existing User Practices and Investments " \l 2
4.2  Impact on Supplier Products and Support tc "4.2_Impact on Supplier Products and Support " \l 2
4.3  Techniques and Costs for Conformity Assessment tc "4.3_Techniques and Costs for Conformity Assessment " \l 2
4.4  Legal Considerations tc "4.4_Legal Considerations " \l 2
5.  Closely Related Activities 

tc "5._Closely Related Standards Activities " \l 2
5.1  Existing Standards or Best Practices 

(None known)

5.2  National Organizations Developing Related Standards or Best Practices 
(None known)

5.3  International Organizations Developing Related Standards or Best Practices

(None known)

5.4  Recommendations for Close Liaison 

tc "5..4_Recommendations for Close Liaison " \l 2
CEOS, CCSDS, OGIS, PDS, Stanford, NASA DAAC User Services Working Groups



A.2.4  Technical Report on Unique Archival Information Package Identifier (AIP-ID) 

1.  Description of Proposed Topic 

tc "1._ Title of Proposed or Existing Topic " \l 2
1.1  Title: Unique Archival Information Package Identifier (AIP-ID) 

tc "1.1_Title " \l 2
1.2  Description of Problem or Situation
There is a need to be able to uniquely identify an AIP “forever.”  Related concepts: OID, DOI, URN.  The AIP-ID serves to address the AIP.  The AIP-ID should be associated with a unique name. 

1.3  Justification /Rationaletc "1.4_Justification " \l 2
1.4  Definitions of Concepts and Special Terms tc "1.5_Definitions of Concepts and Special Terms " \l 2
1.5  Relationship to the OAIS Reference Model 


Supports access to Archive Information Packages.

2.  Understanding the Proposed Effort 

2.1 Scope 


Supports all Access activities in an OAIS.

2.2  Existing Practice 

(Requires further analysis) tc "2.3_Expected Stability of Proposed Product with Respect to Current and Potential Technological Advances " \l 2
tc "2.2_Existing Practice " \l 2
2.3  Expected Stability of Proposed Technical Report with Respect to Current and Potential Technological Advances 

(Requires further analysis) tc "2.3_Expected Stability of Proposed Product with Respect to Current and Potential Technological Advances " \l 2
3.0  Work Effort 

tc "3.0_Standardization Effort " \l 2
3.1  Recommended Program of Work 

tc "3..1_Recommended Program of Work " \l 2
1.  Define the requirements

2.  Analyze OID alternatives

3.  Prepare report

4.  Hold workshop

5.  Identify standards requirements

3.2  Estimated Person-Months Required to Complete Effort
(Requires further analysis) 

3.3  Resources ‑ Individuals and Organizations Competent in Subject Matter tc "3.2_Resources ‑ Individuals and Organizations Competent in Subject Matter " \l 2

(Requires further analysis)

3.4   Recommended Development Organization (Existing or New)  tc "3.3_ Recommended Standards Development Organization (Existing or New)  " \l 2

(Requires further analysis)

3.5  Target Date for Draft Available for Review by Community
(Requires further analysis) tc "3.5_Target Date for Initial Public Review " \l 2
3.6  Estimated Useful Life of Technical Report or Standard
(Requires further analysis) tc "3.6_ Estimated Useful Life of Standard " \l 2
4.  Implementation Impacts 

(Requires further analysis) 

tc "4._Implementation Impacts " \l 2
4.1  Impact on Existing User Practices and Investments tc "4.1_Impact on Existing User Practices and Investments " \l 2
4.2  Impact on Supplier Products and Support tc "4.2_Impact on Supplier Products and Support " \l 2
4.3  Techniques and Costs for Conformity Assessment tc "4.3_Techniques and Costs for Conformity Assessment " \l 2
4.4  Legal Considerations tc "4.4_Legal Considerations " \l 2
5.  Closely Related Activities 

tc "5.._Closely Related Standards Activities " \l 2
5.1  Existing Standards or Best Practices

tc "5..1_Existing Standards " \l 2
CCITT X.500,  DNS

5.2 National Organizations Developing Related Standards or Best Practices 


None Known

5.3 International Organizations Developing Related Standards or Best Practices

OMG, URN Committee, CNRI

5.4  Recommendations for Close Liaison 

tc "5..4_Recommendations for Close Liaison " \l 2
OMG, URN Committee, CCITT X.500, CNRI, DNS
Appendix B

Recommendations for Changes to the Reference Model for an Open Archival Information System

B.1  Working Group 1 Recommendeations for OAIS Reference Model

1.  Overall

The model would benefit from a reduction of jargon in Sections 1 and 2 and the glossary of terms; this jargon may be unfamiliar to some target communities.  This could be accomplished by review by selected individuals from the science, library, and archival communities.  This rewrite should take into account the extensions listed below.  The model also would benefit from the development of user manuals and training materials to promote understanding of the model.

2.  Pre-Ingest Activities

The model needs to be expanded in areas of community building, building alliances to ensure all components of a community are included, identification of stakeholders and eliciting their buy-in (Sections 1.1, 1.2, 1.3), identifying the importance of the model and why digital archives should adhere to it, expansion of the terminology, and establishing buy-ins with strategic data creators and with the data industry.  Practical steps to ensure this buy-in include:  development of mission statements and collection policies, a discussion of what an archive is and what its role is in the life-cycle of data creation and management (as a new Section 2.0), best practices checklists and risk analysis standards, repository statements [what does “repository statements” mean?] of preferred standards, formats, media, and metadata and documentation.  The need for accreditation also was explored.  Most pre-ingest functional statements belong in Sections 3.0-3.1.

3.  Ingest

The model needs further development in the area of identifying data to be retained in an OAIS archive.  This could be accomplished through an evaluation or appraisal process coupled with a content or technical analysis.  The WG also called for development of a “registry of compliant archives” to identify where “holes” in data retention exist.  The ingest section also would benefit from amplification of the sections on legal issues, best practices in data accessioning, and engendering community confidence through knowledge of the ingest process.  An identified gap in the model is the lack of discussion of rights management issues dealing with copyright, intellectual property, proprietary data, and the like.

4.  Management

The model needs to amplify the discussion of determining when appropriate preservation practices are being employed in ingest, archival storage, and data management.  Ancillary issues include measured best practices regarding data loss, off-site storage, and publication of an archive’s preservation strategy.  A new section 4.4 should be developed to discuss layers of abstraction within the model.  

5.  Access

The model needs to expand its discussion of an archive’s obligation to inform creators and users of its distribution strategies, documentation requirements, and preservation standards.  The model could benefit from inclusion of a checklist to determine if an archives’ distribution mechanism was appropriate to its mission.  Extension of the discussion of rights management is also appropriate in this section.

6.  Section 4.2.1.3.2

Itshould discuss the third normal form for the representation chain and it should indicate that for each data set there would be a unique identifier.

7.  Strategies for Promoting Acceptance of the OAIS Reference Model

Once the OAIS Reference Model becomes a draft ISO Standard, TC20/SC13 should expand knowledge of and support for the model by ensuring appropriate groups and oversight bodies of various organizations are aware of the model and are encouraged to review it and provide comments to ISOWG1 recommends establishing contacts with the following groups:

1.  Archival community through the International Council on Archives, the Society of American Archivists, and the Association of Canadian Archivists.

2.  Records Management community through the National Association of Government Archives and Records Administrators and the American Records Management Association.

3.  Library Community through the American Library Association, the Research Library Group, and Arts and Humanities Data service.

4.  Digital Preservation community through groups such as the Research Libraries Group, Council on Library and Information Resources, and other federations.

5.  Federal agencies and interagency committees including NARA, NASA, the Department of Agriculture, the Federal Geographic Data Committee, NSF, and funding agencies such as NEH and NHPRC.

6.  Vendor community to stimulate interest and support for standards..

B.2  Working Group 2 Recommendations for OAIS Reference Model

1.   Digitize analog data

This topic includes digitizing video, audio,  Scanned images - text, Scanned images - photographs.  Some reference to it should be made to these data types in the OAIS Reference Model.

2.  Data ingest methodology

Consider addressing the possibility of a standard data ingest methodology in the OAIS Reference Model.

3.   Error control though the archive

Consider addressing the concept of error control from Producer, through the archive, and to the Consumer, in the OAIS Reference Model.

4.   Ensure clarity

Ensure clarity and adequacy of the OAIS Reference Model in the following points:

· Archive includes temporary files  (these are files that are not intended to be kept forever)

· Ingest does not always negotiate a detailed schedule for delivery

· New products derived from others are accommodated by Ingest function

· Completeness of Ingest process before data are released to Consumers

· Use of checksums are various points in the data flow

· Bit Error Rate (BER) monitoring

· Statistical check of tapes in archive

· CRCs provided by data providers

5.   Ad hoc submissions

Allow for the ingest and association of ad hoc data submissions as would be associated with an archive that supports e-mail ingest and preservation

B.3  Working Group 3 Recommendations for OAIS Reference Model

1.  There is a need to manage evolution of the Reference Model.  

In the future, there will be OAIS Reference Model “compliant” implementations.  In addition, as the digital archive model evolves, there will be changes to the Reference Model.  This will be especially true for early implementations.  There is a need to track versions of the Reference Model. 

2.  Software

There is a need to include software required to manipulate the data in the AIP.

3.  Secondary Indexing

There is a need to support Secondary Indexing of data in an archive.

4.  Model Boundaries

The boundaries of the Reference Model (i.e., what is in/not in an OAIS archive) need to be more explicit.

5.  Metadata registry

Metadata registry standards should be integrated; this requirement should be specified in the archive.

6.  Three layer model

There is a need to provide a three-layer model of information. This may be a third view of representation or may replace the syntax/semantics discussion.

AppendiX c

Media Handling Recommendations

In response to an action item from WG 2, P C Harihan has provide the following material on handling storage media.

(IF WE KEEP THIS HERE, WE NEED TO FIND OUT WHERE IT CAME FROM)

7.0
STORAGE/RECOMMENDATIONS

Data Storage and Fire Protection Standards


Standards for recorded magnetic media specify temperature and humidity limits for operational, shipping, short-term and long-term storage.  Valuable data is often stored off-site and sometimes, in fireproof or fire-retardant vaults and safes.  The standards for fire-resistant containers may result in short-term breaches of the temperature and humidity limits recommended for magnetic media.  The problem arises principally because there are no satisfactory short-term exposure limits specified for magnetic media.


It is worth noting that the glass transition temperature, Tg, of PET, the substrate used for magnetic tapes, is around 80°C, and its melting point, Tm, is in the range of 260° to 280°C.  The Curie point of CrO2, on the other hand, is 116°C.  Even if the substrate survived exposure to temperature of the order of 120°C, the recorded information may be lost because the Curie point would have been passed.  For CrO2 media, at least, manufacturers apparently caution that localized tape temperature in excess of 49°C may cause tape damage.

The following is a collection of recommendations from tape manufacturers about various aspects of tape storage, shipment and use.  

SMPTE Recommended Practice RP-103 (Society of Motion Picture and Television Engineers, February 1982)

National Association of Broadcasters Engineering Handbook, 7th Edition, section 5.7-121 Washington, D.C.

S Geller, Care and Handling of Computer Magnetic Storage Media, NBS Special Publication 500-101 (Washington DC: National Bureau of Standards, 1983)

S Geller, Archival Data Storage, Datamation, pp 72-80, October 1974.


3M, Carlisle, BASF, Ampex and Sony are the manufacturers whose literature was consulted in preparing this list.

7.1
Tape Storage
3M:
Tape wind tension should be 2 to 3 ozs per quarter inch of tape width.

7.2
Tape Storage Area
3M:
Temperature and relative humidity (RH) of the storage area should approximate those of the work area.  If these are significantly different, allow time for temperature (a few hours) and humidity (a few days) equilibration.  Then rewind the tape before using it.  Place tape on edge for storage.


Open reels: Place in protective container before returning to storage.

SMPTE:
Temperature  20°C ± 2°C  (70°F ± 4°F)


Relative Humidity  50%

Ampex:
The ideal operating and short-term storage environment should be 68°F (20°C) and 45% RH.

Carlisle:
Recommended temperature 70°F ± 5°F


Relative Humidity 40% ± 5%


Do not smoke, eat or drink in areas where tape is exposed.

7.3
Long Term Storage

3M:
Do not place tape in subzero conditions where it may be exposed to conditions which will cause entrapped water to freeze.


Acclimate tape to the chosen storage temperature for at least 24 hours.


Rewind tape at two to three ounces back tension per quarter inch of tape width before placing in storage.


An even wind (i.e.., no cinching or slipping) is important.


In the case of cassettes, wind completely onto supply reel.


Seal tape in air-tight, moisture-proof packing.  Replace air in packing with inert gas if possible (to prevent oxidation of substrate).


Store reels, cassettes and cartridges on edge, supported by hub.

Ampex:
Long term storage environment should be 65°F (18°C) and 40% RH.


Rewind tapes every one to five years to relieve stresses in the pack.


Allow a minimum of eight hours for tapes to condition themselves when brought from a different environment.

Carlisle:
Temperature 70°F ± 5°F


Relative Humidity 40% ± 5%


Rewind/retension tapes every five years.

BASF:
Temperature 65°F ± 5°F


Relative Humidity 40% ± 5%

SONY:
Temperature 68°F ± 9°F


Relative Humidity 50% ± 10%


(These apply principally to MP tapes)


Rewind/retension every three years


Note: The SONY recommendations are for video tapes.

7.4
Tape shipment
3M:
Container should provide enough strength and rigidity to protect the roll from damage caused by dropping or crushing.


Water-resistant container is preferable.


Open reels:  Free end of tape should be secured to the next wrap, preferably with a pressure sensitive tape that will leave no adhesive residue when removed.


Cassettes:  Wind all tape onto one hub so the heavy leader will protect the outer wrap of tape..


Cassettes:  Ship cassettes in a container that locks the hubs.


Tapes in transit may be subjected to temperature extremes from -40° to +140°F.  To reduce the possibility of physical distortion caused by temperature extremes, all incoming tape should be stabilized naturally in the operating environment for at least 24 hours before being used.

---------------- end of DADS report ------------------
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