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PREFACE

This document is a draft CCSDS Recommended Practice.  Its ‘Red Book’ status indicates that the CCSDS believes the document to be technically mature and has released it for formal review by appropriate technical organizations.  As such, its technical contents are not stable, and several iterations of it may occur in response to comments received during the review process.

Implementers are cautioned not to fabricate any final equipment in accordance with this document’s technical content.
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1 Introduction

1.1 [INTRODUCTORY SUBSECTIONS]

[Insert introductory subsections such as PURPOSE, SCOPE, APPLICABILITY, RATIONALE, etc. See CCSDS A20.0-Y-4, CCSDS Publications Manual (Yellow Book, Issue 4, April 2014) for the contents of section 1.]
1.2 References

The following publications contain provisions which, through reference in this text, constitute provisions of this document. At the time of publication, the editions indicated were valid. All publications are subject to revision, and users of this document are encouraged to investigate the possibility of applying the most recent editions of the publications indicated below. The CCSDS Secretariat maintains a register of currently valid CCSDS publications.
[Only references required as part of the specification are listed in the References subsection. See CCSDS A20.0-Y-4, CCSDS Publications Manual (Yellow Book, Issue 4, April 2014) for additional information on this subsection.]
2 Overview
The following concepts set the context for the normative definitions starting in section 3.

2.1 OAIS Interoperability Framework (OAIS-IF)
An Archive is an organization that intends to preserve information for access and use by a Designated Community. 

An Open Archival Information System (OAIS) is an Archive, consisting of an organization, which may be part of a larger organization, of people and systems, that has accepted the responsibility to preserve information and make it available for a Designated Community. It meets a set of responsibilities that allows an OAIS Archive to be distinguished from other uses of the term ‘Archive’.
The OAIS Interoperability Framework (OAIS-IF) is a framework based on the concepts presented in the OAIS Reference Model (RM) and augmented with features designed during several decades of digital archive development. The OAIS-IF is designed to be implementable and is an interoperable framework that fosters the acquisition, stewardship, and continuing access to data products, related information resources, and services for a designated community.

The environment surrounding an OAIS includes Management, Consumers, and Producers. The resulting environment of the OAIS-IF is illustrated in figure 1.
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Figure 1 - OAIS Environment
Management is the role played by those who set overall OAIS policy as one component in a broader policy domain, for example as part of a larger organization.

Producer is the role played by those persons or client systems that provide the information to be preserved. This can include other OAISes or internal OAIS persons or systems. A Producer creates a Submission Information Package (SIP) and submits it to the Archive where it is processed into an Archival Information Package (AIP).

A Consumer is the role played by those persons, or client systems, who interact with OAIS services to find preserved information of interest and to access that information in detail. A consumer receives a Dissemination Information Package (DIP) from the Archive.
2.2 OAIS Functional Entity

Within an OAIS (archive), an OAIS Functional Entity is an entity responsible for a function that is required to ensure the reliable operation of a specific part of an Open Archive Information System (OAIS). The OAIS functional entities include Access, Administration, Archival Storage, Data Management, Ingest, and Preservation Planning. The OAIS Interoperability Framework, being based on the OAIS model, has two additional functional entities the Archive Abstraction Layer and the Analytics Platform.
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Figure 2 - OAIS Functional Entities

The Access Functional Entity (aka Access) contains the services and functions which make the archival information holdings and related services visible to Consumers. Access generates and provides a DIP to a Consumer, produces a Query Response for a Consumer, and provides Report Assistance to a Consumer.
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Figure 3 - Access Fuctional Entity
The Administration Functional Entity (aka Administration) contains the services and functions needed to control the operation of the other OAIS functional entities on a day-to-day basis. For Consumers and Producers Administration sends Information Requests, Bills and Special Request Responses to Consumers.  Final Ingest Report and possible liens are sent to a Producer. 

The Archival Storage Functional Entity (aka Archival Storage) contains the services and functions used for the storage and retrieval of Archival Information Packages.
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Figure 4 - Archival Storage Functional Entity

The Data Management Functional Entity (aka Data Management) contains the services and functions for populating, maintaining, and accessing a wide variety of information. Some examples of this information are catalogs and inventories on what may be retrieved from Archival Storage, processing algorithms that may be run on retrieved data, Consumer access statistics, Consumer billing, Event Based Orders, security controls, and OAIS schedules, policies, and procedures. 

The Ingest Functional Entity (aka Ingest) contains the services and functions that accept Submission Information Packages from Producers, prepares Archival Information Packages for storage, and ensures that Archival Information Packages and their supporting Descriptive Information become established within the OAIS. Ingest sends Receipt Confirmation to a Producer. 
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Figure 5 - Ingest Functional Entity

The Preservation Planning Functional Entity (aka Preservation Planning) provides the services and functions for monitoring the environment of the OAIS and provides recommendations and preservation plans to ensure that the information stored in the OAIS remains accessible to, and understandable by, and sufficiently usable by, the Designated Community over the Long Term, even if the original computing environment becomes obsolete. Preservation Planning surveys a Consumer and surveys a Producer.

The Archive Abstraction Layer Functional Entity (aka) provides a mapping and possible translation between an object in an OAIS AIP and an object in a non-conforming information package. For example a user asking for Provenance Information as defined for an OAIS AIP would receive information about a derived product, the source products, and processing software that was grouped and classified as processing history in a non-AIP information package. This is of course if the Archive Abstraction Layer had definitions of the two information packages, how their components were related, and how to translate from one to the other if needed.
The Analytical Platform is a unified data analysis solution designed to address the demands of users beyond the data management infrastructure necessary for maintaining a long-term trusted digital repository. In general it provides contextual analyzed data from across the repository and joins different tools for creating analytics systems.

2.3 Derived Interface

Derived Interfaces are interfaces that are derived from relationships between OAIS Producers, Consumers, and Functional Entities. The following interfaces have been identified 

1. Access_generates_DIP_for_Consumer

2. Access_produces_Query_Response_for_Consumer

3. Report_to_Producer

4. Administration_sends_Information_Requests_to_Consumers

5. Administration_sends_Lien_to_Producer

6. Response_to_Consumers

7. Consumer_Interface

8. Consumer_makes_Payment_to_Administration

9. Consumer_makes_Special_Service_Request_to_Administration

10. Consumer_submits_Service_Requirements_to_Preservation_Planning

11. Consumer_submits_a_Query_Request_to_Access

12. Consumer_submits_a_Report_Request_to_Access

13. Consumer_submits_an_Order_Assistance_Request_to_Access

14. Ingest_sends_Receipt_Confirmation_to_Producer

15. Ingest_sends_Resubmit_Request_to_Producer

16. Preservation_Planning_surveys_Consumers

17. Preservation_Planning_surveys_Producers

18. Producer_proposes_Product_Technologies_to_Preservation_Planning

19. Producer_provides_a_Submission_Interface_Package_to_the_Ingest_Functional_Entity
2.4 OAIS ApplicationS

An Application is a computer program designed to perform a group of coordinated functions, tasks, or activities for the benefit of the user. Many of these applications are services, software components that performs work that benefits another. In a service-oriented architecture (SOA) a service is a style of software design where services are provided to the other components by application components, through a communication protocol over a network. The basic principles of service oriented architecture are independent of vendors, products and technologies. 

The OAIS Applications are computer programs written for each of the OAIS’s Functional Entities outline in the previous section, for OAIS Consumers or Producers, or for OAIS system services.   

The Producer Application class includes applications for users acting as a producer for a data archive. The Consumer Application class includes applications for users acting as a consumer of a data archive

An Access Aid is a software program or document that allows Consumers to locate, analyze, order or retrieve information from an OAIS. A Finding Aid is a type of Access Aid that allows a user to search for and identify Archival Information Packages of interest.  An Ordering Aid is an application that assists the Consumer in discovering the cost of, and in ordering, AIPs of interest. A Retrieval Aid is an application that allows authorized users to retrieve the Content Information and PDI described by the Package Description. 

A Harvester is a software tool used for extracting data from digital files for use by a search platform. 

A Search Platform, also often called a Search Engine is a tool that provides a search capability that typically includes features such as full-text search, faceted search, database integration, and rich document (e.g., Word, PDF) handling. Its operations include the indexing of documents into a machine-readable format, the parsing of user queries, the mapping the of user queries to ingested documents to find the appropriate result, and ranking the outcome as per relevance. 

TBD…

3 Interoperability Framework
3.1 Software and Services Architecture

The Software and Services Architecture consists of the software, services, and protocols.

3.1.1 Registry

A Registry maintains a record of objects.
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Figure 6 - Registry Hierarchy
3.1.1.1 Annotation_Registry

Annotation_Registry: A registry for evaluations of the quality of a data collection.  


- Subclass of: Registry

1. Registry has a Query Service

2. Registry has a Registry Service

3.1.1.2 Authentication_Registry

Authentication_Registry: A registry for authentication information.  


- Subclass of: Registry

1. Registry has a Query Service

2. Registry has a Registry Service

3.1.1.3 Data_Type_Registry

A Data Type Registry registers data types and their structured descriptions. 


- Subclass of: Registry

1. Registry has a Query Service

2. Registry has a Registry Service

3.1.1.4 License_Registry

License_Registry: A registry for licensing information. 


- Subclass of: Registry

1. Registry has a Query Service

2. Registry has a Registry Service

3.1.1.5 Metadata_Registry

Metadata_Registry: A registry for metadata.  


- Subclass of: Registry

1. Registry has a Query Service

2. Registry has a Registry Service

3.1.1.6 Persistent_Identifier_Registry

Persistent_Identifier_Registry: A registry for persistent identifier information. 


- Subclass of: Registry

1. Registry has a Query Service

2. Registry has a Registry Service

3.1.1.7 Registry

Registry: A registry maintains a record of objects. 

1. Registry has a Query Service

2. Registry has a Registry Service

3.1.1.8 Repository_Registry

Repository_Registry: The registry for OAIS repository objects. 


- Subclass of: Registry

1. Registry has a Query Service

2. Registry has a Registry Service

3.1.1.9 Representation_Information_Registry

Representation_Information_Registry: A registry for representation information. 


- Subclass of: Metadata_Registry

1. Registry has a Query Service

2. Registry has a Registry Service

3.1.1.10 Resource_Registry

Resource_Registry: A registry of system resources. Each resource a service document and a metadata document can be found. 


- Subclass of: Registry

1. Registry has a Query Service

2. Registry has a Registry Service

3.1.1.11 Subscription_Registry

Subscription_Registry: A registry for subscriptions. 


- Subclass of: Registry

1. Registry has a Query Service

2. Registry has a Registry Service

3.1.1.12 Tools_Registry

Tools_Registry: A registry for software and tools.  


- Subclass of: Registry

1. Registry has a Query Service

2. Registry has a Registry Service

3.1.2 Repository

A Repository is a location in which objects are stored and managed.
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Figure 7 - Repository and Registry Object

3.1.2.1 Repository

A Repository is a location in which objects are stored and managed. 

1. A Repository has a Repository Service

2. A Repository  has a Transfer Service

3.1.3 Service

A service is a software component that performs work that benefits another.
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Figure 8 - Services

3.1.3.1 Archive_Abstraction_Service

The Archive Abstraction Service form an Archive Abstraction Layer, a way of hiding the implementation details of a particular set of functionality, allowing the separation of concerns to facilitate interoperability and platform independence. In this model the archive abstraction services provide mappings to OAIS Information Objects from non-OAIS archive information models. 


- Subclass of: Service

1. A Service has a GetServiceStatus Method

2. A Service uses an Archive Abstraction Service

3. An Archive Abstraction Service has access to Non-OAIS Archive

4. An Archive Abstraction Service has a mapNonOAISStructuresToAIP Method
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Figure 9 - Archive Abstraction Layer
3.1.3.2 Archive_Service

The Archive Service class provides services to manage an archive system at the system level, for example security, metrics gathering and reporting, system monitoring, and user management.  


- Subclass of: Service

1. A Service has a GetServiceStatus Method

2. A Service uses an Archive Abstraction Service

3. An Archive Service has a GetMetrics Method

4. An Archive Service has a PutConfiguration Method

5. An Archive Service has an UpdateConfiguration Method

3.1.3.3 Configure_Search_Service

The Configure Search Service provides services to configure the search engine. 


- Subclass of: Service

1. A Service has a GetServiceStatus Method

2. A Service uses an Archive Abstraction Service

3. A Configure Search Service has a PutQueryModel Method

4. A Configure Search Service has an UpdateQueryModel Method

5. A Configure Search Service has a configureSearchEngine Method

6. A Configure Search Service has a harvestInformationObjectMetadata Method

3.1.3.4 Data_Type_Service

The Data Type Service provides access to the Data Type Registry. 


- Subclass of: Registry_Service

1. A Service has a GetServiceStatus Method

2. A Service uses an Archive Abstraction Service

3. A Registry Service has a  GetInformationObjectData Method

4. A Registry Service has a  GetInformationObjectMetadata Method

5. A Registry Service has a  GetInformationObject Method

6. A Registry Service has a RegisterInformationObject Method

7. A Registry Service has a ValidateInformationObjectData Method

8. A Registry Service has a ValidateInformationObjectMetaData Method

3.1.3.5 Gap_Identification_Service

The Gap Identification Service  identifies gaps in the Representation Information Network.  


- Subclass of: Service

1. A Service has a GetServiceStatus Method

2. A Service uses an Archive Abstraction Service

3.1.3.6 Metadata_Registry_Service

The Metadata Registry Service provides metadata.  


- Subclass of: Registry_Service

1. A Service has a GetServiceStatus Method

2. A Service uses an Archive Abstraction Service

3. A Registry Service has a  GetInformationObjectData Method

4. A Registry Service has a  GetInformationObjectMetadata Method

5. A Registry Service has a  GetInformationObject Method

6. A Registry Service has a RegisterInformationObject Method

7. A Registry Service has a ValidateInformationObjectData Method

8. A Registry Service has a ValidateInformationObjectMetaData Method

3.1.3.7 Orchestration_Service

The Orchestration Service provides a brokerage service between existing data holders and their successors. 


- Subclass of: Service

1. A Service has a GetServiceStatus Method

2. A Service uses an Archive Abstraction Service

3.1.3.8 Persistent_Identifier_Service

The Persistent Identifier Service provides access to the persistent identifier registry.  


- Subclass of: Registry_Service

1. A Service has a GetServiceStatus Method

2. The Persistent Identifier Service  has a getPersistentIdentifier Method.

3.1.3.9 Query_Service

The Query Service  provides services to locate registry objects.  


- Subclass of: Service

1. A Service has a GetServiceStatus Method

2. A Service uses an Archive Abstraction Service

3. A Query Service has a QueryRegistry Method

3.1.3.10 Registry_Service

The Registry Service class provides services to ingest and manage registry objects.  


- Subclass of: Service

1. A Service has a GetServiceStatus Method

2. A Service uses an Archive Abstraction Service

3. A Registry Service has a  GetInformationObjectData Method

4. A Registry Service has a  GetInformationObjectMetadata Method

5. A Registry Service has a  GetInformationObject Method

6. A Registry Service has a RegisterInformationObject Method

7. A Registry Service has a ValidateInformationObjectData Method

8. A Registry Service has a ValidateInformationObjectMetaData Method

3.1.3.11 Repository_Service

The Repository Service provides services to manage objects in the location in which they are actually stored.  


- Subclass of: Service

1. A Service has a GetServiceStatus Method

2. A Service uses an Archive Abstraction Service

3. A Repository Service has a  GetDigitalObject Method

4. A Repository Service has a PutInformationObject

3.1.3.12 Representation_Information_Registry_Service

The Representation Information Registry Service provides access to the Representation Information Registry.  


- Subclass of: Metadata_Registry_Service

1. A Service has a GetServiceStatus Method

2. A Service uses an Archive Abstraction Service

3. A Registry Service has a  GetInformationObjectData Method

4. A Registry Service has a  GetInformationObjectMetadata Method

5. A Registry Service has a  GetInformationObject Method

6. A Registry Service has a RegisterInformationObject Method

7. A Registry Service has a ValidateInformationObjectData Method

8. A Registry Service has a ValidateInformationObjectMetaData Method

3.1.3.13 Security_Service

The Security Service provides services to manage the security of an archive system. 


- Subclass of: Service

1. A Service has a GetServiceStatus Method

3. A Security Service has a  securityServicehasValidateUser Method

3.1.3.14 Service

A service is a software component that performs work that benefits another. In a service-oriented architecture (SOA) a service is a style of software design where services are provided to the other components by application components, through a communication protocol over a network. The basic principles of service oriented architecture are independent of vendors, products and technologies. 

1. A Service has a GetServiceStatus Method

2. A Service uses an Archive Abstraction Service

3.1.3.15 Subscription_Service

The Subscription Service provides services to manage user subscriptions.  


- Subclass of: Registry_Service

1. A Service has a GetServiceStatus Method

2. A Service uses an Archive Abstraction Service

3. A Registry Service has a  GetInformationObjectData Method

4. A Registry Service has a  GetInformationObjectMetadata Method

5. A Registry Service has a  GetInformationObject Method

6. A Registry Service has a RegisterInformationObject Method

7. A Registry Service has a ValidateInformationObjectData Method

8. A Registry Service has a ValidateInformationObjectMetaData Method

9. A Subscription Service has a subscriptionServicehasSubscribeUser Method

3.1.3.16 Transfer_Service

The Transfer Service provides services to package and transfer registry objects. 


- Subclass of: Repository_Service

1. A Service has a GetServiceStatus Method

2. A Service uses an Archive Abstraction Service

3. A Repository Service has a  GetDigitalObject Method

4. A Repository Service has a PutInformationObject

5. A Transfer Service has a  PackageObjects Method

6. A Transfer Service has a  PullPackage Method

7. A Transfer Service has a PushPackage Method

3.1.4 Method

A Method in object-oriented programming (OOP) is a procedure associated with a message and an object.

3.1.4.1 Method

Method: A method in object-oriented programming (OOP) is a procedure associated with a message and an object. /wikipedia -- For all methods except getDigitalObject, only URIs or UIDs are returned. 

1. A Method has a Signature.

3.1.4.2 Method_Signature

Method_Signature: A function signature (or type signature, or method signature) defines input and output of functions or methods. A signature can include: parameters and their types. a return value and type. exceptions that might be thrown or passed back.  


- Subclass of: Interface

3.1.4.3 bagInformationObjects

bagInformationObject: a method that packages one or more information objects for network transfer. 


- Subclass of: Method

1. A Method has a Signature.

3.1.4.4 configureSearchEngine

configureSearchEngine: a method that configures a search engine using the results of a harvest of one or more Information Objects&apos; metadata. 


- Subclass of: Method

1. A Method has a Signature.

3.1.4.5 createQueryModel

createQueryModel: a method that creates a model that identifies search parameters. 


- Subclass of: Method

1. A Method has a Signature.

3.1.4.6 getDigitalObject

getDigitalObject: a method that gets a digital object (binary stream) from a repository. 


- Subclass of: Method

1. A Method has a Signature.

3.1.4.7 getInformationObject

getInformationObject: a method that gets the data part of an information object from a registry. 


- Subclass of: Method

1. A Method has a Signature.

2. The Method has the parameter  RegObjFileURIStatArrList__Output

3. The Method has the parameter RegObjUID__Input

3.1.4.8 getInformationObjectData

getInformationObjectData: a method that gets the data part of an information object from a registry. 


- Subclass of: Method

1. A Method has a Signature.

2. The Method has the parameter  RegObjFileURIStatArrList__Output

3. The Method has the parameter RegObjUID__Input

3.1.4.9 getInformationObjectMetadata

getInformationObjectMetadata: a method that gets the metadata part of an information object from a repository. 


- Subclass of: Method

1. A Method has a Signature.

2. The Method has the parameter  RegObjFileURIStatArrList__Output

3. The Method has the parameter RegObjUID__Input

3.1.4.10 getMetrics

getMetrics: a method that gets access and processing metrics from a registry. 


- Subclass of: Method

1. A Method has a Signature.

3.1.4.11 getPersistentIdentifier

getPersistentIdentifier: a method that gets a persistent identifier. 


- Subclass of: Method

1. A Method has a Signature.

3.1.4.12 getServiceStatus

getServiceStatus: a method that gets the current status of a service. 


- Subclass of: Method

1. A Method has a Signature.

3.1.4.13 harvestMetadata

harvestMetadata: a method that harvests metadata. 


- Subclass of: Method

1. A Method has a Signature.

3.1.4.14 mapNonOAISStructuresToAIP

mapNonOAISStructuresToAIP: a method that maps one or more structures from a non OAIS archive to an OAIS Archival Information Package. 


- Subclass of: Method

1. A Method has a Signature.

3.1.4.15 migratelnformationObject

migrateInformationObject: a method that migrates an information object. 


- Subclass of: Method

1. A Method has a Signature.

3.1.4.16 packageInformationObjects

packageInformationObjects: a method that creates a Information Package.  


- Subclass of: Method

1. A Method has a Signature.

2. The Method has the parameter RegObjFileURIArrList__Input

3. The Method has the parameter  RegObjFileURIStatArrList__Output

3.1.4.17 processInformationObject

processInformationObject:  a method that processes an information object. 


- Subclass of: Method

1. A Method has a Signature.

3.1.4.18 pullBag

pullBag: a method that performs a pull type of network transfer of a package of one or more information objects. 


- Subclass of: Method

1. A Method has a Signature.

3.1.4.19 pushBag

pushBag: a method that performs a push type of network transfer of a package of one or more information objects. 


- Subclass of: Method

1. A Method has a Signature.

3.1.4.20 putConfiguration

putConfiguration: a method that puts a configuration file in registry. 


- Subclass of: Method

1. A Method has a Signature.

3.1.4.21 putInformationObject

putInformationObject: a method that puts (transfers) an information object to a repository. 


- Subclass of: Method

1. A Method has a Signature.

2. The Method has the parameter RegObjFileURIArrList__Input

3. The Method has the parameter  RegObjFileURIStatArrList__Output

3.1.4.22 putInformationObjectData

putInformationObject: a method that puts (transfers) the data object part of an information object to a repository. 


- Subclass of: Method

1. A Method has a Signature.

2. The Method has the parameter RegObjFileURIArrList__Input

3. The Method has the parameter  RegObjFileURIStatArrList__Output

3.1.4.23 putInformationObjectMetadata

putInformationObject: a method that puts (transfers) the metadata part of an information object to a repository.  


- Subclass of: Method

1. A Method has a Signature.

2. The Method has the parameter RegObjFileURIArrList__Input

3. The Method has the parameter  RegObjFileURIStatArrList__Output

3.1.4.24 putQueryModel

putQueryModel: a method that puts a query model in a registry. 


- Subclass of: Method

1. A Method has a Signature.

3.1.4.25 queryRegistry

queryRegistry: a method that queries a reqistry. 


- Subclass of: Method

1. A Method has a Signature.

2. The Method has the parameter RegObjUIDStatArrList__Output

3. The Method has the parameter RegistryQueryString__Input

3.1.4.26 registerInformationObject

registerInformationObject: a method that registers an information object in a registry. 


- Subclass of: Method

1. A Method has a Signature.

2. The Method has the parameter RegObjFileURIArrList__Input

3. The Method has the parameter RegObjUIDStatArrList__Output

3.1.4.27 subscribeUser

subscribeUser: a method that subscibes a user. 


- Subclass of: Method

1. A Method has a Signature.

3.1.4.28 transformInformationObject

transformInformationObject: a method that transforms an information object. 


- Subclass of: Method

1. A Method has a Signature.

3.1.4.29 updateConfiguration

updateConfiguration: a method that updates a configuration file. 


- Subclass of: Method

1. A Method has a Signature.

3.1.4.30 updateQueryModel

updateQueryModel: a method that updates a query model. 


- Subclass of: Method

1. A Method has a Signature.

3.1.4.31 validateInformationObjectData

validateInformationObjectData: a method that validates an information object&apos;s data part. 


- Subclass of: Method

1. A Method has a Signature.

2. The Method has the parameter RegObjFileURIArrList__Input

3. The Method has the parameter  RegObjFileURIStatArrList__Output

3.1.4.32 validateInformationObjectMetadata

validateInformationObjectMetadata: a method that validates an information object&apos;s metadata part.  


- Subclass of: Method

1. A Method has a Signature.

2. The Method has the parameter RegObjFileURIArrList__Input

3. The Method has the parameter  RegObjFileURIStatArrList__Output

3.1.4.33 validateUser

validateUser: a method that validates a user. 


- Subclass of: Method

1. A Method has a Signature.

3.1.5 Binding

A Binding is a wrapper library that bridges two programming languages, so that a library written for one language can be used in another language.

3.1.5.1 Binding

A Binding is a wrapper library that bridges two programming languages, so that a library written for one language can be used in another language.  

3.1.5.2 Protocol

A Protocol is a set of rules governing the format of messages that are exchanged between computers.  

3.2 Information Architecture

The Information Architecture consists of several information models and supporting artifacts.

3.2.1 Information Model

An information model is a representation of concepts and the relationships, constraints, rules, and operations to specify data semantics for a chosen domain of discourse.
The OAIS Interoperability Framework Information Model consists of four independent but related models. The OAIS Information Model is defined in the OAIS Reference Model and provides interoperability at the highest level within the framework. The Common Model defines the entities that are common across the Designated Community. One or more Discipline Models define the entities common across specific disciplines within the Designated Community. Finally many Local Models define the entities within local contexts such as projects, missions, or departments.
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Figure 10 - OAIS Interoperability Framework Information Model

3.2.2 OAIS Information Model

The OAIS Information Model is defined in the OAIS Reference Model. It provides the highest level of interoperability both within an OAIS and between independent OAISes using the common set of entities such as Information Object the three Information Packages.
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Figure 11- OAIS Information Model
3.2.2.1 Conceptual_Object

The Conceptual Object class defines a non-tangible object that is also not a digital object.  


- Subclass of: Data_Object

1. A data object is interpreted by Representation Information. The relationship is a simple association with cardinality (1..1). 

3.2.2.2 Access_Rights_Information

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


- Subclass of: Information_Object

1. An Information Object has one Data Object. The relationship is an aggregation with cardinality (1..1). 

2. The Definitional Informational Model has Definitional Information. The relationship is an aggregation with cardinality (1..0)   

3.2.2.3 Archival_Information_Collection

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


- Subclass of: Archival_Information_Package

1. An Information Object has one Data Object. The relationship is an aggregation with cardinality (1..1). 

2. The Definitional Informational Model has Definitional Information. The relationship is an aggregation with cardinality (1..0)   

3. An Information Package is delimited by Packaging Information.  

4. An Information Package is described by a Package Description. 

5. An Information Package has Content Information.

6. An Information Package is described by an Associated Description. 

7. An Archival Information Collection organizes a set of Archival Information Packages.

3.2.2.4 Archival_Information_Package

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


- Subclass of: Information_Package

1. An Information Object has one Data Object. The relationship is an aggregation with cardinality (1..1). 

2. The Definitional Informational Model has Definitional Information. The relationship is an aggregation with cardinality (1..0)   

3. An Information Package is delimited by Packaging Information.  

4. An Information Package is described by a Package Description. 

5. An Information Package has Content Information.

6. An Information Package is described by an Associated Description. 

3.2.2.5 Archival_Information_Unit

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


- Subclass of: Archival_Information_Package

1. An Information Object has one Data Object. The relationship is an aggregation with cardinality (1..1). 

2. The Definitional Informational Model has Definitional Information. The relationship is an aggregation with cardinality (1..0)   

3. An Information Package is delimited by Packaging Information.  

4. An Information Package is described by a Package Description. 

5. An Information Package has Content Information.

6. An Information Package is described by an Associated Description. 

3.2.2.6 Associated_Description

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


- Subclass of: Information_Object

1. An Information Object has one Data Object. The relationship is an aggregation with cardinality (1..1). 

2. The Definitional Informational Model has Definitional Information. The relationship is an aggregation with cardinality (1..0)   

3. An Associated Description is derived from an Archival Information Package. 

4. An Associated Description provides data for an Access Aid. 

3.2.2.7 Bit

Bit: A bit is a basic unit of information in computing and digital communicationssources. 

3.2.2.8 Content_Data_Object

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


- Subclass of: Data_Object

1. A data object is interpreted by Representation Information. The relationship is a simple association with cardinality (1..1). 

3.2.2.9 Content_Information

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


- Subclass of: Information_Object

1. An Information Object has one Data Object. The relationship is an aggregation with cardinality (1..1). 

2. The Definitional Informational Model has Definitional Information. The relationship is an aggregation with cardinality (1..0)   

3. Content Information is further described by Preservation Descriptive Information. 

4. Content Information has a Content Data Objects.

3.2.2.10 Context_Information

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


- Subclass of: Information_Object

1. An Information Object has one Data Object. The relationship is an aggregation with cardinality (1..1). 

2. The Definitional Informational Model has Definitional Information. The relationship is an aggregation with cardinality (1..0)   

3.2.2.11 Data_Object

Data Object: Either a Physical Object or a Digital Object. 

1. A data object is interpreted by Representation Information. The relationship is a simple association with cardinality (1..1). 

3.2.2.12 Descriptive_Information

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


- Subclass of: Information_Object

1. An Information Object has one Data Object. The relationship is an aggregation with cardinality (1..1). 

2. The Definitional Informational Model has Definitional Information. The relationship is an aggregation with cardinality (1..0)   

3.2.2.13 Digital_Object

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


- Subclass of: Data_Object

1. A data object is interpreted by Representation Information. The relationship is a simple association with cardinality (1..1). 

2. 

3.2.2.14 Dissemination_Information_Package

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


- Subclass of: Information_Package

1. An Information Object has one Data Object. The relationship is an aggregation with cardinality (1..1). 

2. The Definitional Informational Model has Definitional Information. The relationship is an aggregation with cardinality (1..0)   

3. An Information Package is delimited by Packaging Information.  

4. An Information Package is described by a Package Description. 

5. An Information Package has Content Information.

3.2.2.15 Fixity_Information

Fixity Information: The information which documents the mechanisms that ensure that the Content Information object has not been altered in an undocumented manner. An example is a Cyclical Redundancy Check (CRC) code for a file. 


- Subclass of: Information_Object

1. An Information Object has one Data Object. The relationship is an aggregation with cardinality (1..1). 

2. The Definitional Informational Model has Definitional Information. The relationship is an aggregation with cardinality (1..0)   

3.2.2.16 Information_Object

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

1. An Information Object has one Data Object. The relationship is an aggregation with cardinality (1..1). 

2. The Definitional Informational Model has Definitional Information. The relationship is an aggregation with cardinality (1..0)   

3.2.2.17 Information_Package

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


- Subclass of: Information_Object

1. An Information Object has one Data Object. The relationship is an aggregation with cardinality (1..1). 

2. The Definitional Informational Model has Definitional Information. The relationship is an aggregation with cardinality (1..0)   

3. An Information Package is delimited by Packaging Information.  

4. An Information Package is described by a Package Description. 

5. An Information Package has Content Information.

3.2.2.18 Information_Property

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

1. Information Property is a selected part of Content Information

3.2.2.19 Other_Representation_Information

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


- Subclass of: Information_Object

1. An Information Object has one Data Object. The relationship is an aggregation with cardinality (1..1). 

2. The Definitional Informational Model has Definitional Information. The relationship is an aggregation with cardinality (1..0)   

3.2.2.20 Overview_Description

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


- Subclass of: Information_Object

1. An Information Object has one Data Object. The relationship is an aggregation with cardinality (1..1). 

2. The Definitional Informational Model has Definitional Information. The relationship is an aggregation with cardinality (1..0)   

3. Collection Description is derived from an Archival Information Collection

3.2.2.21 Package_Description

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


- Subclass of: Information_Object

1. An Information Object has one Data Object. The relationship is an aggregation with cardinality (1..1). 

2. The Definitional Informational Model has Definitional Information. The relationship is an aggregation with cardinality (1..0)   

3. A Package Description is derived from an Information Package. 

4. A Package Description has an Associated Description. 

3.2.2.22 Packaging_Information

Packaging Information: The information that is 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. 


- Subclass of: Information_Object

1. An Information Object has one Data Object. The relationship is an aggregation with cardinality (1..1). 

2. The Definitional Informational Model has Definitional Information. The relationship is an aggregation with cardinality (1..0)   

3. Packaging Information contains Content Information.

4. Packaging Information contains Perservation Description Information.

5. Packaging Information is discoverable by Descriptive Information.

6. Packaging Information identifies the components of an Informaiton Package. 

3.2.2.23 Physical_Object

Physical Object: An object (such as a moon rock, bio-specimen, microscope slide) with physically observable properties that represent information that is considered suitable for being adequately documented for preservation, distribution, and independent usage. 


- Subclass of: Data_Object

1. A data object is interpreted by Representation Information. The relationship is a simple association with cardinality (1..1). 

3.2.2.24 Preservation_Description_Information

Preservation Description Information (PDI): The information which is necessary for adequate preservation of the Content Information and which can be categorized as Provenance, Reference, Fixity, Context, and Access Rights Information. 


- Subclass of: Information_Object

1. An Information Object has one Data Object. The relationship is an aggregation with cardinality (1..1). 

2. The Definitional Informational Model has Definitional Information. The relationship is an aggregation with cardinality (1..0)   

3. Preservation Description Information includes Access Rights Information

4. Preservation Description Information includes Context Information

5. Preservation Description Information includes Provenance Information

6. Preservation Description Information includes Reference Information

7. Preservation Description Information provides preservation description for Content Information. 

3.2.2.25 Provenance_Information

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


- Subclass of: Information_Object

1. An Information Object has one Data Object. The relationship is an aggregation with cardinality (1..1). 

2. The Definitional Informational Model has Definitional Information. The relationship is an aggregation with cardinality (1..0)   

3.2.2.26 Reference_Information

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


- Subclass of: Information_Object

1. An Information Object has one Data Object. The relationship is an aggregation with cardinality (1..1). 

2. The Definitional Informational Model has Definitional Information. The relationship is an aggregation with cardinality (1..0)   

3.2.2.27 Representation_Information

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


- Subclass of: Information_Object

1. An Information Object has one Data Object. The relationship is an aggregation with cardinality (1..1). 

2. Representation Information can be interpreted using recursively by Representation Information. 

3. Representation Information can have other Other Represention Information. 

4. Representation Informatin includes Semantic Information. 

5. Representation Information includes Structure Information. 

6. Representation Information is a member of a Representation_Network

3.2.2.28 Representation_Network

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


- Subclass of: Information_Object

1. An Information Object has one Data Object. The relationship is an aggregation with cardinality (1..1). 

2. The Definitional Informational Model has Definitional Information. The relationship is an aggregation with cardinality (1..0)   

3.2.2.29 Submission_Information_Package

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


- Subclass of: Information_Package

1. An Information Object has one Data Object. The relationship is an aggregation with cardinality (1..1). 

2. The Definitional Informational Model has Definitional Information. The relationship is an aggregation with cardinality (1..0)   

3. An Information Package is delimited by Packaging Information.  

4. An Information Package is described by a Package Description. 

5. An Information Package has Content Information.

3.2.2.30 Unit_Description

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


- Subclass of: Package_Description

1. An Information Object has one Data Object. The relationship is an aggregation with cardinality (1..1). 

2. The Definitional Informational Model has Definitional Information. The relationship is an aggregation with cardinality (1..0)   

3. A Package Description is derived from an Information Package. 

4. A Package Description has an Associated Description. 

5. A Unit Description provides information about an Archival Information Unit. 

3.2.3 Data_Structure

A Data Structure is a particular way of organizing data in a computer so that it can be used efficiently.

3.2.3.1 Registry_Object

The Registry Object is a digital object defined to be stored and managed in a digital repository and recorded in a registry using a unique identifier. 


- Subclass of: Other_Component

3.2.3.2 regObjFileURIArrList

regObjFileURIArrList: A data structure that contains an array of file URIs. 


- Subclass of: Data_Structure

3.2.3.2.1 regObjFileURIStatArrList

regObjFileURIStatArrList: A data structure that contains an array of tuples, where each tuple consists of a URI, status, and message. 


- Subclass of: Data_Structure
[image: image13.jpg]bad [iodel] OAIS-F [ [ OAR_F_regObjFieURBIaiArList





Figure 12 - regObjFileURIStatArrList
3.2.3.3 regObjPID

regObjPID: A data structure that contains an object&apos;s Persistent Identifier. 


- Subclass of: Data_Structure

3.2.3.4 regObjPIDArrList

regObjPIDArrList: A data structure that contains an array of Persistent Identifiers. 


- Subclass of: Data_Structure

3.2.3.5 regObjPIDStatArrList

regObjPIDStatArrList: A data structure that contains an array of tuples, where each tuple consists of a Persistent Identifier, status, and message. 


- Subclass of: Data_Structure
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Figure 13 - regObjPIDStatArrList
3.2.3.6 registryQueryString

registryQueryString: A data structure that contains a query string. eg. (parm=value (and/or/not parm=value)*   


- Subclass of: Data_Structure

ANNEX A 

[IMPLEMENTATIONs]

[Informative]
[Annexes contain ancillary information. Normative annexes precede informative annexes. Informative references are placed in an informative annex. See CCSDS A20.0-Y-4, CCSDS Publications Manual (Yellow Book, Issue 4, April 2014) for discussion of the kinds of material contained in annexes.]
3.3 Technology

This annex provides example implementations.
3.3.1 Implementation

Implementation is the realization of an application, model, design, specification, standard, algorithm, or policy.

3.3.1.1 Apache_Jena_Fuseki

Apache Jena Fuseki: Apache Jena Fuseki is a SPARQL server. Fuseki can run as a operating system service, as a Java web application (WAR file), and as a standalone server. It provides security (using Apache Shiro) and has a user interface for server monitoring and administration.  /Website

3.3.1.2 Apache_Solr

Apache Solr: Solr is an open source enterprise search platform that provides full-text search, faceted search, real-time indexing, and rich document handling. /Wikipedia

3.3.1.3 Bagit

BagIt is a set of hierarchical file system conventions designed to support disk- based storage and network transfer of arbitrary digital content. A “bag” consists of a “payload” (the arbitrary content) and “tags”, which are metadata files intended to document the storage and transfer of the bag. A required tag file contains a manifest listing every file in the payload together with its corresponding checksum. The name, BagIt, is inspired by the “enclose and deposit” method, sometimes referred to as “bag it and tag it”. /Wikipedia

3.3.1.4 Java

Java: Java is a general-purpose computer-programming language that is concurrent, class-based, object-oriented, and specifically designed to have as few implementation dependencies as possible.

3.3.1.5 OData

OData (Open Data Protocol) is a protocol for the creation and consumption of RESTful APIs. /wikipedia

3.3.1.6 OData_DELETE

DELETE: Remove the resource.


 Subclass of: OData

3.3.1.7 OData_GET

GET: Get the resource (a collection of entities, a single entity, a structural property, a navigation property, a stream, etc.).


 Subclass of: OData

3.3.1.8 OData_Metadata_Document

The metadata document describes the types, sets, functions and actions understood by the OData service. Clients can use the metadata document to understand how to query and interact with entities in the service.


 Subclass of: OData

3.3.1.9 OData_PATCH

PATCH: Update an existing resource by replacing part of its properties with a partial instance.


 Subclass of: OData

3.3.1.10 OData_POST

POST: Create a new resource.


 Subclass of: OData

3.3.1.11 OData_PUT

PUT: Update an existing resource by replacing it with a complete instance.


 Subclass of: OData

3.3.1.12 OData_Service_Document

The service document lists entity sets, functions, and singletons that can be retrieved. Clients can use the service document to navigate the model in a hypermedia-driven fashion.


 Subclass of: OData

3.3.1.13 REST_HTTP

REST_HTTP identifies a protocol stack for network communications which is built on the classic internet protocol stack. Representational state transfer (REST) or RESTful web services is an approach that leverages the HTTP protocol to provide interoperability between computer systems on the Internet using a uniform and predefined set of stateless operations. The Hypertext Transfer Protocol (HTTP) is an application protocol for distributed, collaborative, and hypermedia information systems.

3.3.1.14 SPARQL

SPARQL: SPARQL is an RDF query language, that is, a semantic query language for databases, able to retrieve and manipulate data stored in Resource Description Framework (RDF) format.  /Wikipedia

3.3.1.15 ebXML_Registry

ebXML Registry: The ebXML Registry Services Specification OASIS Standard (ISO 15000-4) defines interoperable registries and repositories, with an interface that enables submission, query and retrieval of contents. /website

ANNEX B  - Other Archives
3.3.2 Non_OAIS

An archival information system that is not compatible with OAIS.


 Subclass of: Archive

3.3.2.1 Astronomy_Data_Archive

Astronomy_Data_Archive - A data archive for Astrononmy /jsh


 Subclass of: Non_OAIS

3.3.2.2 Earth_Science_Data_Archive

Earth_Science_Data_Archive - A data archive for Earth_Science /jsh


 Subclass of: Non_OAIS

3.3.2.3 Mission_Housekeeping_Archive

Mission_Housekeeping_Data_Archive - A data archive for Mission_Housekeeping data /jsh


 Subclass of: Non_OAIS

ANNEX C 

Security Considerations

(Informative)

Introduction

security concerns with respect to the CCSDS document

C1.1 Data privacy

C1.2 Data integrity

C1.3 Authentication of communicating entities

C1.4 Control of access to resources

C1.5 Availability of resources

C1.6 Auditing of resource usage

Potential threats and attack scenarios

Consequences of not applying security to the technology

