CCSDS RECOMMENDED PRACTICE FOR AN OAIS REFERENCE MODEL


6.1.5 Distributed Archives with Distributed Functional Entities

A distributed OAIS with distributed functional entities
 can appear in the form of, e.g., an OAIS that has entered into agreements with other OAISes or organisations to link or integrate their distributed functionalities and/or services as distributed functional nntities or distributed functional areas in a distributed complementary and collaborative way. 

Such a distribution of functional entities or functional areas of an OAIS, as well as their collaborative composition into distributed OAIS
, can be of a physical, organisational, and/or administrative nature. The motivation for such a physical, organisational, or administrative distribution of functional entities and functional reas of distributed OAIS 
may be to distribute resources to achieve the complete set of functional entities and functional areas to establish a distributed OAIS in a complementary and collaborative way. Other motivation factors can be to mitigate risks for loss of data or outsource parts of the OAIS in a way that enables the OAIS to remain an OAIS.

Distribution can be achieved on different levels, either by having an OAIS that depends on a number of contributing OAISes, or by having an OAIS that depends on distribution of functional entities and functional areas. Combination of these is also possible. Here the distribution can be in terms of the physical location, organisation, or logical functions
This type of association of functional entities and functional areas of an OAIS is different from the examples in previous sections, in that it does not only federate, share or cooperate with respect to functional entities and functional areas but physically, logically and/or organizationally distributes them in accordance with competences, capacities and characteristics of contributing archives
, e.g. locations, organizations or administrations. The involved functional entities and functional areas of each of the participating OAISes
 can be at any of the previously described levels of interoperability
.

The denotations ‘outer OAIS’ and ‘inner OAIS’ will be used in the following examples. These denotations are used for precision of a distributed (outer) OAIS in focus
 and its dependencies to distributed (inner) components in focus, i.e. functional entities, functional areas or other OAISes. In general, an outer OAIS depends on the existence of its inner OAIS, inner functional entities and inner functional areas to become a complete OAIS. The denotation ‘inner’ is only used to specify inner parts of an iuter OAIS. The difference between an inner OAIS and an inner functional entity/inner functional area is that the inner functional entity/inner functional area does not constitute a full OAIS
. 

Figure 6-5 is illustrating an example where an outer OAIS has three other inners OAISes as part of physically, organizationally, and administratively distributed Archival Storage. 
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Figure 6-5: Example of a Distributed OAIS Archive for Archival Storage 
In the example from Figure 6-5, the inner OAISes contain different parts of the functions that constitute parts of the Archival Storage for the outer OAIS. The Designated Community, the Producer and the Consumer for the inner OAISes are in this example all represented by the uter OAIS. The Preservation Objectives for the inner OAISes are only to keep track of the bit sequences being intact and accessible, as well as handle Provenance Information. In this example, each of the inner OAISes need to have a minimum of Preservation Planning in the form of Monitor Technology of the media used for storage, media migration planning etc. Data Management and Administration handle Provenance Information and Reference Information. In this example, all Preservation Planning concerning media migration and functions related to Replace Media are distributed to the inner OAISes as well as parts of the other Archival Storage Functions needed for a simple bit preservation solution. However in this example, the outer OAIS still needs the function Developing Preservation Strategies to ensure that threats to copies are mitigated, functions to Manage Storage Hierarchy and initiate repairs through Disaster Recovery, in case Error Checking e.g. discover differences between copies placed in the different inner OAISes. In this example, it is clear that the outer OAIS is not an OAIS without the inner OAISes, whereas the inner OAISes individually and independently can be regarded as an OAIS with a very specific Designated Community and very narrow Preservation Objectives that are not concerned with functional interpretation of the bits
.
Figure 6-6 illustrates an example where two of the inner OAISes from the previous example are reused. In this example, the two OAISes depend on distribution of inner functional areas with parts managed in other organisations. 
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Figure 6-6: Example of Distributed Functional Areas
In this example, the inner functional area α is managed by organisation E, and involving a number of different competence centres managed by other organisations (F, G, H, …) which in the illustration is specialized on media and planning functions. The inner functional area β is managed by organisation X and the Inner Functional Area δ is another way to illustrate that the archives OAIS 2 and 3 have shared functionality as described in section 6-4.  Also in this example, the two OAISes are not complete without the contribution from the (inner) functional areas.

The use of denotations ‘outer OAIS’ and ‘inner OAIS’ focus means that depending on the focus, an outer OAIS can be an inner OAIS for other OAISes, and vice versa. The OAIS 3 and OAIS 4 are denoted and acting as inner OAISes in Figure 6-5, while in Figure 6-6, they are the outer OAISes depending on inner functional areas. Another example is illustrated in Figure 6-7, where the outer OAIS 1 from Figure 6-5 has different Preservation Objectives: In this example, the OAIS 1 only represents an OAIS performing advanced bit preservation, i.e. without Preservation Objectives related to the use of the bit stream. 
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Figure 6-7: Another Example of a Distributed OAIS Archive for Archival Storage

In this example, the focus on OAIS 5 would mean that the OAIS 5 is the outer OAIS depending on the inner OAIS 1. A similar case can be made for OAIS 6 as an outer OAIS that also depends on the OAIS 1 as an inner OAIS.
A third example could be aninner OAIS that had the Preservation Objectives to preserve all systems software needed for emulation
. outer OAIS AIPs relying on emulation would in this case have parts of the Representation Information preserved in the inner OAIS.
A fourth example of distributed OAISes using inner OAISes could be an inner OAIS that acts as a preliminary archive for SIPs that are in risk of getting lost due to a long processing period before the AIP can be formed in an acceptable way. The inner OAIS would then serve a Designated Community that only wants bit preservation of the SIPs with a minimum of metadata
.


�Functional entity is not defined in the Terminology section. Should it be?


“�a distributed OAIS” or “distributed OAISes”?


�“a distributed OAIS” or “distributed OAISes”?


�What does this mean? How would you outsource parts of the OAIS in a way that it would not remain an OAIS?


�The first paragraph says that the agreements can be with another OAIS or organization – not necessarily an archive.


�The first paragraph says that the agreements can be with another OAIS or organization – not necessarily an OAIS.


�How is this fundamentally different from the previous examples? An OAIS would not outsource functional entities to a provider that was known to lack the competencies or capacities to carry out that function.


�Unsure what this phrase means.


�In other words, an OAIS can utilize services from a third party which may or may not be another OAIS. Since that is the case we do not need to introduce OO-IO terminology/concepts to ISO 14721. This whole section could be replaced by a single sentence and avoid potential confusion of the readers of the standard.


�It’s not clear if these actually constitute complete OAISes. If you replaced all of the references to inner OAIS  with “service provider” would it make any difference from the point of view of the “outer” OAIS?


�See previous comment about OAIS v service provider.


�Emulation of AIPs held by an(other) OAIS? How is this a complete OAIS? It is just a service needed by the OAIS holding the AIPs.


�All of these examples are confusing at best. The inner OAISes may or may not be complete OAISes. The examples  simply illustrate that an OAIS can use services provided by third parties to complete their work. That can be simply stated without introducing all of this extra terminology. OO-IO does not add anything to the core concepts of ISO 14721 and it has the potential to add to confusion about those core concepts.
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