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1 Type Derivation

Since the primary goal of the UBL context methodology is to achieve interoperability between parties with different information requirements, it is vital that the underlying mechanisms used to define UBL messages are able to represent the relationships between different but related types of information. For instance, two companies may use a similar format for invoices, but with slight differences due to geography, industry or other factors. If the two invoice formats are defined in XML Schema without regard to their common characteristics, this places a huge burden on any implementor of a UBL application to support every imaginable format separately. Instead, the schemas should be designed to make it easy for an implementor to create software for one format while still supporting the other to the maximum possible extent.

The obvious XML Schema mechanism to use to achieve this is type derivation. XML Schema provides two means, in fact, to state that one type is derived from another. One is derivation by extension, where a derived type adds new information to the original type (or base type). The other is derivation by restriction, where a derived type defines a strict subset of the base type, so that some but not all of the data that conform to the base type will also conform to the derived type. In either case, a schema-aware processor can process the derived type as if it were the base type, since any data that is valid for the derived type is also valid for the base type (although, in the case of extension, any new information will be ignored).

An implementation of the context methodology should thus process a set of base messages (expressed in XML Schema) and produce a set of derived messages that add new information or restrict existing information, as appropriate. The derived messages remain backwards compatible to the extent that any schema-aware processor designed to work with the base message formats will continue to function correctly.

2 The 80/20 Design Principle

The decision to use XML Schema derivation to define context-specific business messages leads to an interesting decision. Do we prefer to define the base messages as maximalistic, containing any and all information that we can imagine might be useful in some context, or are they minimalistic, containing only the “hard core” of data that we are sure will be needed by almost anyone? In the former case, we will primarily use derivation by restriction when applying context, whereas in the latter case, we will primarily use derivation by extension.

To make the correct decision we must weight the pros and cons of each approach. The maximalist approach is appealing in that it does the most to ensure interoperability between derived messages in different contexts. If one company requires a WarehouseParty in its invoices because of the industry it is active in, while another requires it because of its geographical location [TODO: find a better example]. a processor would not recognize that these contain the same information if they are applied separately to the base message using two different context rules. However, if the maximalist approach is used, the Warehouse Party would already be present in the base message so that interoperabilty even for this less-used information would be assured.

The downside of the maximalist approach is that the message formats themselves become very bloated. This places a burden on implementors to support the whole range of information, even if most of it is useless to them. More probable is that each implementor will design his own specific subset, invalidating the precise reason for using maximalist schemas in the first place. Furthermore, the task of the UBL Library Committee would become far more challenging since they would be expected to find all possible information items for a given purpose, not just those that are commonly used.

In the spirit of the UBL effort as a whole, the Library Content Subcommittee (LCSC) has taken the decision to adhere to the 80/20 principle; i.e., that 20% of any given specification is sufficient for 80% of the users. The goal is therefore to find the appropriate 20%. We thus assume that neither the strictly maximimalist nor the strictly minimalist approach is used. Instead, business message formats are designed to contain enough information to be sufficient for 80% of users, thus drastically simplifying the task facing the LCSC and future UBL implementors.

3 Ur-Types

One further question remains, however: what recourse is available to the other 20%, those who want to use UBL but whose requirements are not covered by the most common 80% of features? In reality, this is likely to be every UBL user at one time or another, since it is more appropriate to say that the 80/20 rule satisfies 80% of users, 80% of the time. Everyone will occasionally have a specific requirement that is not covered by the base specification.

In many cases, derivation by extension or restriction will be all that is required by these users. If they need a special field to be added to a base message, this can be accomplished using derivation by extension without jeopardizing backwards compatibility. Likewise, if they need to limit the types of information that can be used (e.g. making an optional field required), this can be done in a standard way using derivation by restriction.

The one limitation is that XML Schema derivation does not provide a way to make a required field optional or to eliminate it entirely. This makes sense, since any processor designed to work with the base schema must enforce its semantics, and this includes expecting all required fields to be present. If a derived schema were allowed to define a new message that removes a required field, all existing processors would have to reject the derived messages.

This leaves designers of context-specific messages with an unpleasant choice. Either they conform strictly to the format of the base messages, in which case they cannot always enforce their business semantics correctly, or they create entirely new schemas and risk compromising interoperability with their trading partners’ messages.

For this reason, the UBL Context Methodology Subcommittee has chosen an approach that maximizes interoperability even when a particular user must “opt out” and create messages that are not entirely compatible with the UBL library. Each specific schema for a business message is “mirrored” by a so-called ur type. This ur type is identical to the schema in the standard library, except that all fields are defined as optional. This means that the context-specific message can be based on the ur type, if necessary, in order to have makes fields optional or non-present that are required in the standard version of the message.

In this way, processors can establish two levels of UBL compatibility. Strict compatibility requires that all messages be entirely conformant to the XML schemas in the UBL library. Loose compatibility requires only that messages be compatible with the ur type. This should be relatively easy to implement since the same information will be processed in both cases. In the case of loose compatibility, the only difference will be that the presence of required fields will not be enforced. Obviously, users should still strive to maintain strict compatibility, but it is inevitable that this will in some cases be impossible, so this eventuality is taken into account directly in the architecture of the context methodology.

4 Notices
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