Material from the Reference Model for an Open Archival Information System





The following material is extracted from the reference model document, version WB-1, for discussion at a SOMO DADP teleconference.  This reference model is being developed through an open process (everyone is invited) that involves  both national and international participants.  Mike Martin and I are active participants.  Ben Kobler assists the effort through contractor support and some of his time.  The full document is available at:  ftp://nssdc.gsfc.nasa.gov/pub/sfdu/isoas/us07/CCSDS-650.0-W-1.m51





This extracted material is organized around three themes:





 o Information model views of what is provided to the archive, what is stored, and what is disseminated; also, how this relates to finding and preserving the primary information in the archive





 o A functional view of the major archive activities and how this relates to the information model views and data flows





 o A beginning look at some archive classification criteria.  This material is less mature than the items above. 





I’ve already found some of the terms and concepts useful in thinking about what additional information I’d like to get from some candidate GSFC ‘archives’.   Mike and I are looking forward to discussing this with the rest of the DADP.
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Figure 2-1:  Archival Information Package (AIP)
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Figure 3-3:  Archival Information Package (Detailed View)
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2.2.2  Preservation Description Information





Once the Content Information has been determined, it is possible to assess thePreservation Description Information.  The Preservation Description Information is that information which is necessary to adequately preserve the particular Content Information with which it is associated.  It is specifically focused on describing the past and present states of the Content Information, ensuring it is uniquely identifiable, and enssuring it has not been unknowningly altered.  This information can be categorized as follows:





 –	Provenance Information:  This information documents the history of the Content Information.  This tells the origin or source of the Content Information, any changes that may have taken place since it was originated, and who has had custody of it since it was originated.  This give future users some assurance as to the likely reliability of the Content Information.  This information may be thought of as a special case of Context Information described below.





–	Reference Information:  This information identifies, and if necessary describes, one or more mechanisms used to provide assigned identifiers for the Content Information.  It also provides those identifiers that allow outside systems to refer, unambiguously, to this particular Content Information.





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





–	Fixity Information:  This information documents the authentication mechanisms, and it provides any authentication keys used to ensure that the particular Content Information object has not been altered in an undocumented manner.





–	Catalog Information:  This optional information has been extracted from the Content Information to assist in finding the Content Information when searches are made.  To avoid the possibility of having to re-extract the information in the future, it is added to the Preservation Description Information set.  This information may be thought of as a particular type of Reference Information.
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Figure 3-4:  Archive Information Collection
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Figure 3-5:  Archive Holdings Logical View
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2.3 OAIS Environment





The environment surrounding an OAIS is given by the simple model shown in Figure 2-5
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Figure 2-5:  Environment Model of an OAIS





Outside the OAIS are Producers, Consumers, and Management. Producers play the role of those who provide information to be preserved.  Management sets OAIS management requirements that are consistent with a  management environment need in which the OAIS is only one of its responsibilities. Management is not involved in day-to-day archive operations. This functionality is included within the OAIS.   Consumers play the role of those who interact with OAIS services to find information of interest and to access that information in detail.





�
The following sections present a high level view of the interaction between the high level entities in the OAIS environment. Figure 2-6  is a data  flow diagram that represents the operational OAIS archive external data flows. This diagram concentrates on the flow of information among producers, consumers and archives in the OAIS environment and does not include flows that involve high level management.
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Figure 2-6 OAIS Archive External Data Flows
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2.4  OAIS Responsibilities





This section establishes mandatory responsibilities that an organization must discharge in order to operate an OAIS archive.





–	Negotiates and accepts Submission Information Packages  from information producers





–	Determines (dependently or independently) which communities need to be able to understand the Content Information objects provided.





–	Ensures the information, to be preserved, is independently understandable to the designated communities.  In other words, the communities should be able to understand the information without needing the assistance of the experts who produced the information.





–	Assumes sufficient control of the information provided to the level needed to ensure permanent or indefinite long-term preservation.





–	Follows established policies and procedures which ensure the information is preserved against all reasonable contingencies and enables the information to be disseminated as authenticated copies of the original or as traceable to the original.





–	Makes the preserved information available to the designated communities in forms understandable to those communities.
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3.1  Functional Model





The OAIS of Figure 2-1 is broken into seven functional areas and related interfaces as shown in Figure 3-1.  The lines connecting functions identify communication paths over which information flows in both directions.  No connections are shown for Common Services to avoid clutter as this function communicates with all other functions.  Similarly, no internal connections are shown to Administration because this function also communicates with all other functions.
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Figure 3-1: OAIS Functional Entities
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3.1.8 	FUNCTION AND SUB-FUNCTION MATRIX





The following matix shows the sub-functions identified under each major functional area and it attempts to align these sub-functions where they have some similar aspects.
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Figure 3.9-High Level Data Flows In an OAIS





5	Archive Classifications





The Reference Model for an Open Archival Information System is meant to cover a wide range of possible implementations and therefore a variety of archives are expected to use the standards which will be based on the reference model.  Given such a diversity, it is useful to have a uniform manner for describing or 'classifying' archives; both as a means of comparing two archive systems and of describing one's archive to one's management.  While the state of describing archives has not yet progressed sufficiently far to rate them on an absolute scale, the points enumerated and discussed below do allow a context for such discussions.





1. Acknowledged degree of permanence:





Classification criteria:


a) Temporary archive:  archive has a defined lifetime and is not expected to exist beyond that time.


b) Permanent archive: archive is defined as permanent, or the date at which it may be terminated may be extended after additional review by management.





2. Digital Information preservation level:





Classification criteria:


a) Bit Preserving:  archive is responsible for preserving collections of bits


b) Information Preserving:  archive is responsible for preserving bits as well as what those bits mean.


     (this does not address the physical media/samples issue)





3.  Degree of opaqueness of AIP





The traditional view of archives is that the objects are opaque to the


access function of the archive (ref. Digital Collections Profile).  In other


words, the access function can only process queries based on meta-data


(catalog entries) which have been explicitly stored for each object.  This


does not mean that information could not have been extracted from the


objects as they were ingested (or at a later time) and that this


information was attached to the object as meta-data.  This traditional


barrier is beginning to breakdown in some archives (or digital libraries)


and "data-mining" techniques may be available in some cases.





Classification criteria:


  a) Objects are completely opaque to the access function.


  b) Some information within an object is directly available to the access function.


  c) Objects are available to the access function.





4.  Dissemination methods





Traditionally, archives have delivered ordered products on media (paper ,magnetic tapes, CD-ROM, FTP sessions). With the growth of communications bandwidth and Internet technologies there is a trend towards making archive access and dissemination seem like a single interactive process. This view can change the underlying architecture of the archive and severely restrict the maximum size of DIPs.





Classification criteria:


  a) Non-electronically readable media (paper, microfilm, etc...).


  b) Electronically readable media.


  c) Electronic transmission (internet, modem, etc...)





5. Active vs Final Archive


The traditional archive provides storage, access and dissemination of unchanging artifacts. However, many current scientific “archives” combine the functionality of data processing, data access and data dissemination for science products that are being created for the first time. These “active archives” must deal with all the issues of traditional archives but have several unique problems such as the ingest of new “versions” of currently archived objects, changing metadata for existing AIPs, and continuous ingest processing demands. Also the relative priority of the ingest, access, preservation and dissemination functions may differ in active archives vs traditional archives.





Classification criteria:


  a) Active archive


  b) Final archive





6. Diversity of Collection





Archives may support any level of heterogeneity of the subject matter in their collections. The level of heterogeneity of the collections will affect several factors including:


   	-Degree of quality control


 	 -Degree of user support


   	-Who oversee quality control


  	- Degree of discipline expertise (or specific data expertise)


	-Number of SIP formats accepted


	-Sophistication of finding aids





Classification criteria:


 a) Project


 b) Discipline


 c) General





7. Institutional vs Non-Institutional archive: 





Ultimately, an archive serves the interests of the organization which gave it its charter and (one hopes) provides in some manner for its funding.  However, the source of objects and/or the reason for storing the objects may or may not be directly related back to this organization.  Often the community supplying or retrieving the objects is larger than the chartering organization or the chartering organization is only a part or representative of the community.  If the archive is an integral part of the organization used primarily for preserving its own records, than it would best be described as an Institutional Archive.





Examples of Institutional archives: NARA, State government, Coca-Cola.





Classification criteria:


  a) Institutional


  b) Non-institutional





8. Archival storage types





Classification criteria:


a) Physical: includes physical samples, hard copy, film, etc.


b) Digital:  Information archived is in digital forms


c) Both:  Some information archived is in digital and some is in phyiscal forms





9. Distributed vs Centralized





This archive reference model does not specify w
