EBusinessSemantics

This paper provides thoughts on the semantic structure of Electronic Business documents, with an eye toward identifying and representing semantic entities in an organized framework of object class definitions and associations..

Overall Structure of an Electronic Business Document 

A typical electronic business document might be structured to conntain:

· a required preface which provides insight into the purpose of the document, 

· a  header section that provides information generally common to the entire document, 

· zero or more detail sections in which specific business details are provided, 

· a  summary section in which control totals are provided 

NOTE: Presumably, content in this section could be derived from the detail content.  Nevertheless, valid business requirements may dictate required content in this section.  One such example might be a business requirement to provide an approval signature on a business commitment total.

Within the detail sections it may be permissible to override certain information provided in the header section.

Common business functions may span numerous industries.  Electronic Business documents which support such functions may be developed in a generic form to support all such industries.  However, the details required to support such business functions may differ across industries.  For this reason, each industry typically implements only a subset of a generic document.

Industry segment is not the only context factor that affects extraction of a subset from a generic document definition.  Some other contexts include geographic area, political and contract law, individual trading partner agreements, and other contexts not discussed in this paper.  Some contexts set directly within document content, others may be set by indirect reference.

Business documents often employ a hierarchical structure to represent common parent/child relationships among content entities.  While some document content relationships may be implicitly expressed, and some may be expressed hierarchically, there also may exist some relationships which must be expressed explicitly.

Applying Semantic Analysis to a “Snippet” from an EDI Transaction Set 

Consider the X12 TOV Segment:

TOV Vehicle Use Information


Used in a detail loop within Transaction Set 186 Insurance Underwriting Requirements Reporting
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Syntax Notes

02 P020304 If either TOV02, TOV03, or TOV04 are present, then the others are required

05 P0506 If either TOV05 or TOV06 is present, then the other is required

Semantic Notes

02 TOV02, TOV03, and TOV04 represent a Time Span

05 TOV05 and TOV06 represent the amount of activity in the time span above

Analysis of TOV Segment Definition

TOV01 is Mandatory within the segment.  The remaining elements provide supplementary information with respect to a vehicle of the given vehicle risk type.

TOV02, TOV03, and TOV04 together provide a single semantic unit.  All three must be present else  semantic meaning cannot be discerned.

TOV05 and TOV06 together provide a single semantic unit.  Both must be provided else semantic meaning cannot be discerned

For purposes of this discussion, assume an XML construction rule that elements which provide self-contained semantic meaning are to be preferred over elements that individually provide only syntactic control, where semantic meaning is discerned only as the elements are collected in an aggregate entity. 

Applying this rule to the TOV segment definition,  TOV02, TOV03, and TOV04 should be represented as one entity.  Likewise TOV05 and TOV06 should be represented as one entity.  TOV01 should be represented as one aggregate entity, whose content may be empty.

The text of Semantic Note 05 implies that a Time Span is required whenever an activity amount (quantity) is provided.  As this relationship is not explicitly expressed as a formal requirement within the semantic notes (e.g., as P0406), it suggests that the transaction set designers may have intended to allow the time period to be inherited from elsewhere in the transaction set definition.   And indeed, a “Date Time Period (DTP) segment at a higher hierarchical level in the transaction set may be intended to provide a default Time Span (or even a set of Time Spans).  The exact intent of the Transaction Set designers is not discernible from the published X12 Transaction Set documentation.  It may be discernible in an implementation guideline or other specification.  

If no Time Span is provided within the parentage of a Hazardous Vehicle, it is still not clear from the documentation whether this condition should trigger a semantic exception.  It is possible for example that some algorithmic default for time span is to be applied in the absence of an explicit time span (e.g., twelve month span ending with the month prior to completing the application for insurance)

The above analysis demonstrates the need to carefully model the business process in sufficient detail to identify and address semantic sufficiency issues.  A first level application of the above analysis might lead to an XML Schema definition in which the following XML snippet was Schema-valid.  Note that this XML representation is to be used for discussion purposes only.  Other equally valid XML representations might be considered. 

X12 Element 1599 Hazardous Vehicle Type Code

This element is only used in the X12 TOV segment, where it acts as a container for an optional dependent date/time range and an optional activity quantity measurement.

In XML usage, the following construct could represent the information embodied in the X12 TOV segment:

<hazardousVehicle CodeName=”Crop Duster”>


<dateTimeRange StartDateTime=”20000101”  EndDateTime = “20011231”/>


<quantity CodeName=”Hours”>23</quantity>

</hazardousVehicle>

<hazardousVehicle> Comments

· Either CodeName=”Crop Duster” or Code=”C4” might have been used to uniquely identify the type of hazardous vehicle.  I’ve chosen to use codeName to aid understanding in this example.  In practice, Code might be the preferred (or even the only) choice, since it is more concise.  Presumably, the codeName would be used for display purposes in either case. 

· It contains an aggregation, whose content may be empty

· It likely imposes semantic constraints upon its aggregation members

<dateTimeRange> Comments

· It has self-contained semantic meaning

· It depends upon a supporting context to provide semantic completeness

· It’s content is always ‘empty’

· Altrnatively, it could be defined as an aggregate of mandatory starting and ending dateTime entities

<quantity> Comments

· It has self-contained semantic meaning

· In its usage context, only a limited set of the code values associated with the element as defined in X12 are semantically valid.  See the discussion following for additional observations concerning the code list constraints

For the purpose of this example, assume that only the codes “DY – Days” and “HS – Hours” are used in this context.  That is, in the context reporting of hazardousVehicle usage to satisfy Insurance Underwriting  Requirements Reporting, Units reported in quantity are constrained to Days or Hours.  Several alternatives might be considered to impose this constraint:

· Provide a constraint rule on the hazardousVehicle aggregate.  Application of the constraint falls outside the existing XML Schema syntactic constraint capability

· Provide a constraint rule on quantity.  This requires that the entity quantity not appear elsewhere in the document except as it exhibits the same constraints, else it falls outside the existing XML Schema syntatic constraint capability

· Define one or more unique entities having the same characteristics as quantity but constraining within their definition the allowable units for quantity.  For example, one could define “UsageDays” and “UsageHours” entities, and link them via a choice association.

