I. The Vision – An Analogy

Imagine a horizontal bar containing a set of seven (7) cubes, each cube has 8 surfaces, and as the cubes are rotated on the bar, different surfaces are revealed [as illustrated in figure 1], and on each of the 8 surfaces is a different word.  

Each block rotates independently, thus there are 7 to the 8th power of potential combinations.  With each possible combination of block surfaces, a complete and meaningful sentence is constructed.
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This works because of grammar, the very thing that sentence diagramming is about.  The logical placement of the blocks [noun phrase + verb phrase], with each block representing a part of speech [article, adjective, noun, verb, etc.], enables each combination to yield a meaningful sentence – some rather silly, but still valid.

The electronic messaging problem is analogous to that of natural language.  We have a basic business need that is common, invoicing, but some of the details are different due to product differences, which in turn results in packaging differences, which ultimately results in shipping differences, etc. 

This analogy illustrates some concepts which when employed within electronic business message design, provides a powerful solution to coping with differences, while at the same time retaining the conciseness needed to direct implementation.  Further, this approach also provides solutions for coping with external organizations requiring a transition between proprietary approaches on that of a fully compliant standards solution.

Business documents are much more constrained than natural language communications, and must only contain enough information to communicate who, what, when, where and why.  

· Who answers which parties participate in the business transaction and the actors involved in the exchange.  

· What answers the primary subject or purpose of the message.  

· When answers timing details.

· Where answers location details.  

· Why is typically answered by the message type itself, along with accompanying reference information.

II. Context Inspired Component Architecture - modularly flexible Smart Messages
A. Overview

The Context Inspired Component Architecture, “CICA”, is based on the results on many years of critical analysis within the EDI/E-Business standardization efforts.  This architecture leverages the best ideas to date in E-Business development, and applies a few semantic rules and adds some levels of abstraction.
The architcture of CICA includes Five (5) layers, as illustrated in figure 2.  The Template, is conceptually the highest layer to the architecture, providing a “how used” description of the contents of a complete business document.  The Module, is physically separate from the Template, but associated with the template on a Context case basis.  In other words, the Module is loosely associated with the Template, and only bound with the template when a predetermined condition is met, Context.  Modules answer, at the document level, Who, What, When, Where or Why.  Modules are made up of one or more Assemblies and/or Blocks.  Assemblies are reusable aggregations of Blocks.  Blocks are reusable, semantically limited units of information.  Blocks specify either a Party, Resource, Event, Location or Condition.
The highest level of the CICA architecture is the Business Document Template, “Template”.  The Template is divided into a header, detail and summary, and within each section are one or more Module Slots, “Slots”.  The Slots are a description of the abstract purpose of the slot, and act as place holders for details, which are specified in Modules.  For each Slot, there are one or more Modules, the use of which is determined by a specific pre-established context.  For example, consider figure 3, which depicts a Template with three (3) slots in the header, and two (2) slots in the detail.  If the cube shaped Slot in the detail section of the Template represents Line Item, there are three (3) sector specific Modules which fit into the Slot, each of which is used according to the context which specifies its use.  For each Slot, one or more Modules are created in order to fulfill the purpose specified by the Slot.  Each Module is either associated with the Slot as either the default Module, or with a specific usage Context.  In order to generate a Business Document, Context is specified and the requisite links are drawn upon to compile the Context Specific Business Document.  

III. Templates

A. Overview

Templates are the highest level construct in the architecture, and play a critical role in accomplishing modularly flexible messages.  Modularly flexible messages are an important innovation in that the resulting Business Document is semantically concise, yet the Template provides a mechanism through Module substitution for flexibility.  The result is to accomplish both of which would otherwise be considered opposing objectives – flexibility and semantically concise.

Templates are established for each business process specific use of a message.  As in example, there are two fundamental procurement models, event and time based.  Event based procurement involves a buyer and seller, where the buyer places a specific Order with the seller, the seller delivers in accordance with the Order, and the buyer is Invoiced in accordance with an event.  Examples of this include catalog orders, trips to the store, traditional healthcare plans, etc.  In contrast, time based procurement involves an arrangement whereby the buyer and seller have a pre-existing relationship the goods/services are continuously available, and used as desired, and invoicing occurs according to a time schedule.  This procurement style includes any statement/time based invoicing methods, specifically:  utilities, credit card, hotel stay, etc.

B. Contents

Shown in figure 4 is a Template.  A Template is divided into three logical areas, “Area”:  header, detail and summary.  These subdivisions have semantic significance in that header information applies to the entire Business Document and specifies the business context and parties to the business exchange, the detail contains the subject of the message, and the summary contains summarized information about the detail [this section is generally discouraged].  

Within each Area are zero or more Slots.  Slots, depicted in figure 3 by various 3D wire frame shapes, identify in abstract terms the logical composition of the message, at the business purpose level.  Slots are absolutely specific in term of the logical business purpose that they identify.  The Slots are abstract in that they use a generic term, such as Seller, although various industries/sectors might use Supplier or Provider.  The abstraction is in harmonized terms, generally recognized terms independent of industry or sector specific terminology.  This aids in the reuse of the Templates, which are developed around Business Process requirements.  

Slots do not contain contents or data elements.  They serve as a logical break between the purpose of information and the detailed context specific contents.

Slots, like Modules are designed around the Business Document need to express the Who, What, When and Where, [as shown in figure 5], which combined detail a Business Document.  Each Slot specifies only one of the Who, What, When or Where, at the Business Process.  

C. Storage considerations

In general, the storage of Templates must accommodate a few types of classifications, and a logical structure ranging from general to specific which differentiates amongst like documents.  For example, consider the following discussion of procurement/invoicing.

Consider the event based procurement scenario.  Principally, there are two possible events that trigger the invoice, Shipment or Order Complete.  

In the Shipment triggered invoice, there is a common ship method [carrier and details], and common point of shipment origin [tax authority], therefore part of the document level context information should include the Carrier & Tax details.  

Order triggered invoice covers potentially multiple shipments, multiple ship from/ship to destinations, etc.  Therefore, tax and carrier/delivery information must be determined at the line item level.  These differences are reflected with the use of different Templates.

Further, for data compression reasons, historically EDI message design would want a 3rd invoice style, which is really a combination of the two previous invoices.  In this scenario, “default” information would be specified in the header, and then the same details could appear at each line item.  When the details appear at the line item level, for that line item the default information is overridden by the line item level detail.  This style requires significant processing knowledge, based on contents, and a latter section will comment on continued support.

This example details the requirement for 3 different Templates, all Invoices, all used in Event based Procurement, and all with subtle differences.  Clearly, there are a number of classifications that users might be interested in using on this set of documents, Procurement Process General, Event based procurement, finance related, etc.  All of these classifications are flat, you are a member or you are not a member.

In addition to these flat, classifications, is the need to logically organize the various like Templates, such as the family of Invoices, in accordance with their similarities and differences.  This requirement is to facilitate reuse, and to assist implementers in making proper Template selection.

D. Management

The creation of new, and reuse of existing Templates is a critical consideration to the community.  A high level guiding principal of this work is to base all work on semantics.  Semantically duplicate or use’s not being semantically equal would undermine this goal, and introduce a level of chaos to this picture.  Therefore, Templates are heavily managed and scrutinized.  

Templates will be governed by specific subcommittees, who will have the primary responsibility to manage the set of peer templates.  To create new peer templates, or to alter use of exiting templates, is managed by the subcommittee in accordance with documented business process driven requirements.  Technical assistance and scrutiny is provided by Technical Assessment, with assistance as required by C.

Approval is required by Tech Assessment in addition to the entire X12 community.  

E. Design Rules

IV. Modules

A. Overview

Modules specify details in accordance with the abstract business purpose identified by the Slots in the Templates.  A Module is required for each Slot identified in the Template, although it is possible that a single Module can fill more than one Slot in a Template.  It is expected that some of the Slots will have only one or a small number possible Modules, such as buyer or Seller.  In other cases, there could potentially be many different modules, based on perhaps business Sectors.  

Figure 3 illustrates a situation where multiple Modules are associated with a single Slot.  On the left are a set of Modules which can be plugged into the module slot.  Each module, in this example, has some commonality – shown by the shared red filled box. This commonality in some composition is not a requirement of peer modules, but what is certain is that there is different composition.  Therefore, amongst various industry sectors, there are differences in information requirements for modules such as line item.  The links, shown with arrows, are established for a context.  By context, what is meant is a specific business circumstance that unambiguously links the specific Module to the Module Slot in the Template

At the Template level, for each of the Slots, context specific links are made between Slots and Modules.  Modules can be reused many times across Templates, whether they are:

 Peer Templates:  Templates which serve the same general business function, such as Invoice.

Same Business Process:  Templates used within the same business process, it is expected that a single Module could appear in multiple or all Templates used in the business process.

Same Sector:  Modules which are sector specific, such as specifying the sectors product/service, could be used in a variety of Business Processes which sector members participate in.  
B. Types

Modules, like Slots, are formed around semantically motivated boundaries.  Grammatically speaking, like Slots, Modules specify either a Who, What, When, Where or Why, as illustrated in Figure 6.  The Slot identifies the need for a module in terms of the Purpose, business usage which is identified in abstract terms.  The Module supplies a set of details responding to the prescribed purpose, the Slot. 

Business documents also need to explicitly specify the relationships among their components, to reflect the appropriate structure of those components during assembly.  Knowing how the pieces fit together in the overall structure encourages reuse of the components in other documents or processes.  In some cases the structure will be simple, but where documents represent a large volume of different items, or multiple references (e.g., a ship notice containing items requested in separate purchase orders), the structure can easily become more complex.

C. Contents

Modules are made up of reusable constructs, which are either Assemblies or Blocks.  A Module can be constructed from a single Block, or a set of Blocks and Assemblies.

Placing a Block or Assembly into a Module, gives it a semantic purpose.  Modules can be complex enough as to require the use of multiple blocks and assemblies, although the primary Purpose is singular.  For example, in Vital Records is the need to specify a party who has died, a decedent.  The decedent is the Module, as shown in Figure 7, but peripheral to the Decedent are the birth/parents, last address, spouse/marriage, and adoption/parents, etc.  These are descriptive details about the decedent involving parties, locations, events, etc.

D. Storage

Modules, like Templates, have two fundamental storage/retrieval requirements.  Basic classification is analogous to set theory, you are a member or you are not a member.  Storage for this is  flat.


In addition to these flat, classifications, is the need to logically organize the various like Modules, such that the family of like Modules are organizaed, in accordance with their similarities and differences.  This requirement is to facilitate reuse, and to assist implementers in making proper Template selection.

E. Management

Modules are constructed out of a set of reusable Blocks and/or Assemblies, such that the Modules responds to the Purpose specified by the Slot.  The Assemblies and Blocks are a pre-existing tool kit for building Modules.  Therefore, autonomy for the construction of these Modules is reasonable.  Any recognized group, which conforms to the Semantic requirements for fulfilling the Slot purpose, and which builds using the existing Blocks, can construct Modules which should be considered compliant.  Therefore, Modules are built by subcommittees and are approved by subcommittees and tech assessment.

F. Design Rules

V. Assemblies

A. Overview
Assemblies are a construct used to create reusable groupings of Blocks.  They fit between Modules and Blocks.  Blocks, which are detailed in the following section, are semantically limited to specify a single Party, Location/Place, Thing or Event.  Various groupings of these constructs can be very convenient to construct for purposes of reuse and applying structure.  
B. Types 
Due to the nature of the constructs, 
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VI. Blocks

A. Overview
Blocks are constructs, created to specify a single Party, Resource, Event, Location or Purpose.  Blocks are concise units, in that they specify in detail and with all that applies to the Identification & Characteristics of the object being specified.  When evaluating the similarities and dissimilarities of two object, the degree of being alike is measured according to the following:

FORM:  Physical patterns -- the configuration of data within a component, for example, name.  There are names for people, organization, and parts.  However, people have first, middle and last names, whereas organizations have a single name, name.  Therefore, these two examples of name do not share the same Form.

FIT:   Semantic patterns – the meaning of the information represented by the component.  Part Number is a number used to specify a part.  However, there are a few forms of Part Number.  One uses Part Number as an insignificant number which labels the base part number.  Another involves a significant digit part number, where component parts of the that number include:  color number, change number, etc.  These two numbers, while both called part number, do not share the same fit – they are not the same thing.
FUNCTION:  Usage patterns – things used in the same way, but otherwise not necessarily having any common parts.  Name is a good example, because 
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