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[bookmark: _Toc60682422]Introduction	Comment by Mike Kearney: After writing the comments in section 1 below, I realized that the entire section 1 should be compatible, but not duplicative with the entire section one of Steve’s ADD draft.  After we get a response from Tom on duplication, we should integrate between the two section 1’s.  
[bookmark: _Toc60682423][bookmark: _Ref138744327][bookmark: _Toc138744508]Purpose
The purpose of this document is to describe the rationale, scenarios and requirements for the CCSDS and International Organization for Standardization (ISO) Open Archival Information System Interoperability Framework (OAIS-IF). 
The purpose of the set of standards which make up OAIS-IF is to define APIs and services which go beyond the exchange of data and instead will enable the exchange of information. The aim is to improve interoperability between users and archives, and to enable the increased usability of information of all types across all domains. 
[bookmark: _Toc60682424]Scope
An OAIS is an Archive, consisting of an organization, which may be part of a larger organization, of people and systems, that has accepted the responsibility to preserve information and make it available for a Designated Community. One of the OAIS Mandatory Responsibilities is to make the preserved information available to the Designated Community and enable the information to be disseminated as copies of, or as traceable to, the original submitted Content Information with evidence supporting its Authenticity.
For OAIS Reference Model compliant archives, tThe OAIS-IF is a supplement to the overarching Reference Model for OAIS Reference Model standard that adds capabilities for system interoperability between more general Consumers and Producers and archives, whether the archive is OAIS conformant or not. The OAIS-IF may also be usable by archives that do not completely comply with the Reference Model for OAIS, but that was not the focus of the OAIS-IF development.  	Comment by Mike Kearney: Tried to revise this paragraph to explicity cover the concerns from the telecon this morning.  Did I succeed, Mark?  
OAIS-IF does not define what should happen within an archive or user systems, except as needed to define an interoperable interface. The scope is to describe how information is transferred between users and archives in such a way that the information is understandable, as far as possible, and also, if required, can be accompanied by evidence about its Authenticity.	Comment by Mike Kearney: Why focus on understandability and authenticity here?  Aren’t there other functions/qualities that an OAIS archive provides, such as access rights, etc?  Wouldn’t it be better to say “in such a way that supports the data quality functions of OAIS archives.”?
[bookmark: _Toc60682425]Applicability	Comment by Mike Kearney: First comment on this:  There’s almost a full page of “Applicability” in Steve’s ADD draft.  But only one sentence here.  They both should say the same thing.  Or to prevent duplication, I would recommend moving the Applicability statement from the ADD to this green book, and then having a sort statement in the ADD that points to this paragraph in this document.  Maybe a question for Tom on how to cover this without duplication.  (I just asked him.)
OAIS-IF (when meeting the mandatory normative requirements of OAIS-IF standards) should be applicable to any archive and any user.
[bookmark: _Toc60682426]Rationale	Comment by Mike Kearney: Same comment as for prior section.  Duplicate ADD rationale section, or use a pointer?  
Information is valuable and becomes increasingly valuable when it can be combined with other information beyond its initial use.
[bookmark: _Toc60682427]References
The following documents are referenced in this Report. At the time of publication, the editions indicated were valid. All documents are subject to revision, and users of this Report are encouraged to investigate the possibility of applying the most recent editions of the documents indicated below. The CCSDS Secretariat maintains a register of currently valid CCSDS documents.
[A list of documents referenced in the report goes here. See CCSDS A20.0-Y-4, CCSDS Publications Manual (Yellow Book, Issue 4, April 2014) for reference list format.]


[bookmark: _Toc60682428]OVERVIEW 
Digitally encoded information is very important. The Reference Model for OAIS standard tells us how to preserve that information so that it will continue to be usable in the long term by a Designated Community. However each Archive will have different Designated Communities.  Many users of such information will not be members of any Designated Community. In that case, while their ability to understand the information is not guaranteed, OAIS and OAIS-IF still support their ability to access it.  Moreover not all archives are OAIS conformant, yet they too contain important information, albeit without the trustworthy functionality of an OAIS Reference Model-compliant archive.  While archives that are not OAIS conformant were not the focus of OAIS-IF development, OAIS-IF should still be able to provide interoperability for most of them.  
It will be of general benefit if all can understand and use information from all domains.
The OAIS-IF set of documents are designed for use by archives, Producers and Consumers 
[bookmark: _Toc60682429]OAIS-IF Scenarios
The following provide a limited set of user scenarios which OAIS-IF will support. 
[image: ]

Information of various types is exchanged between
· Information producers	Comment by Mike Kearney: Using “creator” above and “producer” here.  Referring to the same thing?  
· Information users, some of whom may be members of one or more Designated Communities of one or more OAIS conformant archives	Comment by Mike Kearney: Should this (and the diagram) say “consumers” vs. “users”?  
· OAIS conformant archives 
· Archives which are not OAIS conformant
In the OAIS-IF set of documents all these exchanges the information are assumed to be encoded in one or more Data Objects, with associated Representation Information. It is reasonable to propose that these are packaged together into OAIS Information Packages. The Information Packages are themselves Data Objects. These must be associated with their own Representation Information, of which Packaging Information is a part.  The Information Packages will be transmitted between the entities by communication protocols such as TCP/IP, CCSDS DTN etc.
Specific scenarios are listed next.
[bookmark: _Toc60682430]Information Creator sends Information to an OAIS ConformaNt Archive
Information is created by an Information Creator. It is sent to an OAIS Archive, via an Information Producer, which may be different from the Information Creator. 
The Information Producer may use the PAIS standard to encode the SIPs, in which case OAIS-IF may be used to define how the SIPs are transferred to the OAIS.
However the Information Producer may use a different encoding for the SIPs, in which case OAIS-IF may be used to ensure that the SIPs may be understood by the OAIS.
Issues to be addressed include:
· How to arrange and carry out the transmission
· How to ensure that the Representation Information (Packaging Information) of the package is provided to the archive..
· If the Producer uses PAIS then the PAIS standard itself can be referred to, but if in the future there are multiple versions of PAIS then the correct version must be identified.
· How to ensure that the Archive can extract components from the Information Package Data Object.
· The OAIS archive will expect to receive, perhaps over the course of several packages, the information required to create an AIP.
If a sequence of transmissions is to be arranged, with authentication mechanisms and fixity checks In these cases the information may be provided in documentary form, rather then through an API.
[bookmark: _Toc60682431]Information Creator sends Information to a Non-OAIS conformant archive
This scenario is similar to the one with the OAIS archive. One significant difference is that the archive might not require all the components of an AIP.
[bookmark: _Toc60682432]OAIS conformant archive sends information to an Information Consumer
In this scenario the Consumer searches for the information he/she requires and the OAIS Archive sends back information as a response to the search and then the information requested in the form of one or more DIPs.
The following steps are involved:
1. Consumer inputs search criteria and identifies repositories which contain required information
2. Consumer chooses one (or more repositories) and queries what is available.
a. The user may need to log in to see what s/he is allowed to access
3. The consumer then obtains the information from the repository
a. The Consumer may simply get the whole AIP or
b. The Consumer may get a piece of information created by the repository suitably processing its holdings

OAIS-IF treats queries and responses as messages in Information Packages. The DIPs are also Information Packages.
Since the archive is OAIS conformant then a Consumer who is a member of the Designated Community must be able to 
1) obtain enough Representation Information to understand/use the Data Object in the DIP and
2) obtain all the information related to Authenticity, and so the OAIS-IF must support this. 
If the Consumer is not a member of the Designated Community then it does no harm to allow him/her to have the same functionality but in this case the Archive will not guarantee to be able to supply enough Representation Information to allow that Consumer to understand/use the Data Object.
[bookmark: _Toc60682433]Non-OAIS conformant archive sends information to an information consumer
This scenario is similar to the previous one except that the archive may not be able to guarantee to be able to supply Representation Information or evidence about Authenticity.
[bookmark: _Toc60682434]OAIS conformant archive exchanges information to another OAIS Archive
The previous scenarios involving an OAIS could apply here, with one of the OAISes acting as either a Producer or Consumer. The special case is where the first OAIS should be able to send a complete AIP to the second OAIS, either as a single Information Package or as several related packages. 
[bookmark: _Toc60682435]OAIS conformant archive exchanges information to a non-OAIS Archive
In this case either archive could play the role of Producer or Consumer. The difference from the previous scenario is that complete AIPs are unlikely to be sent from the non-OAIS conformant archive.
[bookmark: _Toc60682436]Non-OAIS conformant archive exchanges information with another non-OAIS Archive
This scenario is similar to the previous one but complete AIPs are not likely to be exchanged.
[bookmark: _Toc60682437]Additional scenarios
[bookmark: _Toc60682438]The Consumer wants to obtain information from a repository

1. User uses “identifier” for repository to search and  select specific information to obtain an object identifier
2. The Consumer requests the object or part of an object
3. The Consumer receives the object requested
[bookmark: _Toc60682439]If required, users are authenticated and authorized

1. Consumer requests authentication
2. The user provides the appropriate username/password or private key etc

[bookmark: _Toc60682440]A user wished to get an AIP

1. The object identifier is confirmed as pointing to an AIP rather than any other object
2. The Data Object of the AIP is retrieved
3. The Packaging Information of the AIP (i.e. the Representation Information associated with the Data Object) is retrieved.
4. The Package Description Information is retrieved

[bookmark: _Toc60682441]A user wishes to get information derived from an AIP

1. The Consumer uses the identifier for the AIP to obtain object identifiers for the components of the AIP
2. The Consumer uses that identifier to obtain identifiers for any components of that component for example if the original AIP is an AIC then identifiers for the component 
3. AIPs can be obtained and then identifiers for the components of those AIPs can be obtained, and so on.

[bookmark: _Toc60682442]Information is transferred as an Information Package

1. The OAIS uses the object identifier that has been used to obtain local identifiers for the various components of the AIP
2. It constructs the object to be transferred e.g. 
a. Extracting the components from internal storage such as a database or filestore
b. Some components may have sub-components such as individual events relevant to Provenance


[bookmark: _Toc60682443]OAIS-IF Requirements
The term “archive” is used for a general information repository, whether conformant to OAIS or not; the term “OAIS” is used where the archive is OAIS conformant.
The following list of requirements for APIs have been identified. Requirements are not placed on the internal workings of the various entities, however some requirements may imply functionality from the archive, but if this functionality is not available then a NULL response may be made, and will be acceptable.
Req 1) APIs, based on, but not restricted to, the OAIS Information Model will be available. 
Req 2) An API which allows a negotiation to allow additional Representation Information to be provided, if available, should be part of the set of APIs.
Req 3) An AIP which allows a negotiation on transformations of the Data Object before transmission.
Req 4) An API which allows the parties to agree on or discover a communications protocol to use should be part of the set of APIs.
Req 5) An API to allow the archive to be able to verify that a Consumer requesting access to the archive is authorized.
Req 6) An API to allow the archive to be able to accept SIPs, in particular
Req 6-1) Allow the archive to verify that Producer requesting access to the archive is authorized.
Req 6-2) Make available the definitions of the types of submission packages that the archive will accept.
Req 6-3) one or more interfaces which can be used to submit an SIP and reports back on status of the ingest
Req 7) APIs to support search of the archive to provide an identifier for required information.
Req 8) APIs to retrieve information, as Information Packages, given one or more identifiers.
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[Annexes contain ancillary information. 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.]
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