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This document describes the ebXML Materials Management Core Components and how they relate it to the main ebXML Core Components. It describes the relationship between the ebXML metamodel and the model used to produce these components. It also describes the methodology used to produce these components and the future use of these components.

Domain experts of the Auto Industry and other industries started to produce these components at the May 2000 meeting of ebXML. This work continued at the Automotive Industry Action Group (AIAG) under the sponsorship of the AIAG’s XML/EDI Work Group.  The AIAG meeting occurred on July 19, 2000 in Southfield, Michigan and this document is a summary of the work at the AIAG, and a “wrap up” of continuing discussions. We intend to continue this work over the coming months and further refine these Core Components.

 TC ebXML vision

The vision of ebXML is to enable a global electronic marketplace where enterprises of all sizes and all geographical locations can meet and ‘do business’ with each other through the exchange of Xml based messages.

 TC Steps of Electronic Business

In order for enterprises to “do business with each other” they must first:

Determine Who

1. Find out about each other’s existence and what products and services they can offer each other.

2. Agree on the contractual terms for such product or service exchanges.

Determine How

3. Agree on the shared process for obtaining these products or services from each other.

4. Agree on the information they need from each other to perform the agreed upon shared process.

5. Agree on the contact points and form of communication for the exchange of information.

Engage in eBusiness

6. Exchange the information and services according to the above agreements.

 TC ebXML specifications

ebXML provides a set of specifications that together allow the creation of environments where all the above steps of “doing business” are performed electronically, and without major technical or financial entry barriers. 

These ebXML specifications include:

A. Requirements – Establishes overall requirements for the other ebXML specifications Architecture – Establishes the overall architecture within which other specifications  fit together

B. Repository – Describes the repository within which you can register and discover models and information in support of ebXML business exchanges

C. Business Process – Describes how to define markets, parties, resources, contracts, and processes in support of ebXML business exchanges

D. Core Components – Describes how to define message structures in support of ebXML business exchanges

E. Transport and Routing – Describes the transport layer and associated interfaces that enable the actual exchange of messages in support of ebXML business exchanges

Of these, the last three, Business Process, Core Components, and Transport and Routing share a common metamodel. We refer to this shared metamodel as the ebXML metamodel.
ebXML Core Components for Materials Management UML Model
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 TC Figure 1 – Activity Diagram of Materials Management Supply Chain.

The Materials Management Core Components can be derived from the diagram above. The Context of this model is a supply chain, where the parts are not perishable, and can be ordered in a timely manner. Vendor Managed Inventory will be discussed in the section  “Context” found later in this document.

The definitions of the Activities are as follows.

Create Long Term Contract - Typically a Long Term Contract. Under exceptional conditionals, Short Term Contracts maybe executed as Purchase Order /Shipment Combinations. (This combination is not covered in our model).

Forecast Component Requirements - The Customer's Materials Management System calculates the number of "Widgets" it needs to satisfy production requirements over a time span usually one year. The plan has a start and stop date, and a planning horizon for calibration.

Send Planning Document - Customer prepares and transmits the planning document to the Supplier.

Request Action from the Supplier - At periodic intervals the Customer prepares and sends Action requests to the supplier, which trigger expenditures of resources and/or shipping requests.

Receive Planning Document - The Supplier receives and processes the planning documents and uses this information for their own future planning of resources, materials, skills, etc. needed in the future.

Receive Authorize Fabrication or Expend Resources - The Supplier receives authorization to expend resources to obtain raw materials or start fabrications in anticipation of future shipments. This is contingency planning for the future.  

Receive Authorize Shipment - Supplier is notified to send finished goods to the customer on a fixed schedule, which includes number of goods, delivery location, transportation information, and other information.

Send Advanced Shipping Notice - Suppliers prepares Shipping Manifest of what is being shipped to the customer.

Send Material - Suppliers send material to match the Advances Shipping Notice

Sends Receipt for Material - Customer prepares and sends shipping advice to supplier indication discrepancies from the expected delivery. This can include quality, quantity, and documentation problems.

Receives Receipt Advice - Supplier receives Receive Advice and notes what remedies must be taken to satisfy problems.

Arranges Payment - This Activity is a generality of several methods of payment, of invoices, payment on shipment, etc.

Relationship between Model and Messages
In this model, we have identified five interactions between the Customer and the Suppler.

They are:

1) The PLANNING message.

2) The AUTHORIZE RAW MATERIAL or FABRICATION message. This message informs the Supplier to expend resources to create future supplies for the customer.

3) The AUTHORIZE SHIPMENT message. This message informs the Supplier to ship goods to the Customer.

4) The ASN (Advance Ship Notice). This message informs the Customer that the Supplier is shipping the goods to the customer.

5) The RECEIPT ADVICE. This message informs the Supplier about the status of the last shipment, and notifies if there are problems with the shipment.

These Messages represent the desired action, and are supported with the required information content, fulfilled with Core Components.  We analyzed the information that was needed to be passed between trading partners.
Relationships between Messages and Core Components

Once the messages had been decided upon [from the process model], our groups then sat down to analyze the information needed to pass between trading partners to accomplish the task of the message.

Approach
This set of seasoned veterans recognized the general nature of this business process.  It is not seen as desirable to the industry to pursue this problem from a perspective of uniqueness.  Therefore, the approach needed to consider that:

· other industries have some level of unique information

· the vast majority of the information is common across industries

· there is substantial commonality across messages

Furthermore, in order to make substantive break through this solution needs to ensure

· Semantic crispness

· Cross industry interoperability

This lead to a decision that, the next step was to examine message content requirements at a high level of breakdown, based on function within the message.  

Each message consists of a relatively small number of these functional components, in our experience ranging from 6 – 12. For our purposes, the group decided to refer to these high level units as Core Blocks [“CB”].  It was further decided, for the moment, to ignore any complexity associated with structure of how these CB’s inter-relate to each other within messages.

Core Blocks

At the highest conceptual level, shown in the far left in illustration x, is the “Core Block”, CB.   In this illustration, we show the CB for Product.  ProductId is one of a finite set of fundamental building blocks with which messages are built.  In general terms, a CB represents a basic, reusable “information function”.  These can be thought of as equivalent to engineering end items.  These bridge between structure and function.  From an ec perspective, this corresponds to how a unit of information is used, versus how it is structured.  

For each CB, Context Specific Core Blocks [“CSCB”’s] usages are built, shown in center of illustration x .  In the case of the CB for ProductId, consider the difference between identification of a physical product, a widget, versus a service product, a seat on an airplane!  Significant differences exist in the details of these two forms of product descriptions.  Yet, in a message, they serve the very same function.  

Finally, CSCB’s contents are built from a library of reusable core components, which retain a primitive meaning independent of context.  For example, consider a postal address.  This consist of a street number, street name, city, postal code, etc.  At a primitive level, these remain the same regardless of whether the address is being used for a Shipper or a Passenger.  These reusable core components are shown to the far right in illustration x.

Context

Context, as already identified, is used to differentiate amongst various CSCB’s of each CB.  Context represents a whole class of external indicators, which when used in conjunction with a CB, effect the interpretation of a CB resulting in a specific CSCB.  Different classes of context are associated with different CB’s.  For example, the Product ID CB is sensitive to “type of product” context indicators.  In contrast, a CB for DocumentReferences would be sensitive to the Business Process, thus the aspect of context that effects the interpretation/differentiation is based on the Business Process.

Context also effects lower information aspects of Smart Core Components.  We may have a structure for ProductIdentification which includes a low level CC ItemId, which could consist of a number of Identifier sources.  Context supports the association of the specific kind of Identifier(‘s) with this usage of ItemId.

A discussion of context came up at the Business Process, “BP”, level, in the treatment of  “vendor managed inventory”. With a slight change in context, changing non-perishable to perishable goods, a change in the model occurs as well as different activities.  Figure 2 shows this change as compared to Figure 1.

In addition, another BP context change came up in the discussion of JIT time systems. The “big 3” Automotive Suppliers in North America use KanBan at GM, SPIN at DaimlerChrysler, and DDL at  Ford. Figure 3 shows the model with the change of these Materials Management processes.

It should be noted that in the Vendor Managed Inventory, we have reduced the number of messages, and in the JIT processes, a new set of messages exist between the customer and supplier.

We have identified one additional message, JUST IN TIME related to the KanBan processing.  DDL and SPIN have interactive tasks done by factory workers.

Summary
So, in summary, what we have is a new approach to this problem.  The solution introduces a couple of fundamentally novel concepts.  

· Separation of Form from Function

· Context specific formats, for any given function

· Clusters of physical formats, linked by function, differentiated by context

These characteristics are what lead to coining the phrase, “smart core components”.  The combination of the structure and use of context makes these, makes these context sensitive core components, smart core components.

AIAG Work Method

Overall, the group was divided into teams of 4, an ideal work size.  Care was taken to ensure each team included a mix of subject matter experts, analysts, and a designated notes keeper/scribe.  Furthermore, a master scribe was appointed, for collecting and compiling completed results.  Additionally, two leaders floated amongst the teams, to monitor, facilitate and when necessary redirect.  

One team was responsible for documenting and refining the overall process model.  This team was hand selected to include industry experts and modeling experts.  Significant refinement and documentation was added to the initial model.  It is interesting to note, the number of cycles of revision that have occurred in this work, and how these cycles of revision relate to the information content work versus the activity model.  
The second group was responsible for determining the highest level breakdown of the message.  Given the extensive commonality across messages, this approach was able to focus the remainder of the work efforts toward relatively small units of information.

The remainder of the groups were responsible for working with the CB’s, reviewing their role in the sequence of messages.  Given time constraints, we limited our work to the review of two messages.  The first was the most simple, the planning schedule.  The second is the most complex, the Advance Ship Notice.  

Each CB group, working on each CB separately, began by creating pictures of the information, using terminology that they understood from their years of experience within their fields.  These drawing then became terms that were entered into a spreadsheet.

The data then became the base of the core components.  Reuse was looked at along with commonality among the groupings of information.

We intend to take these Core Components and register them in the Web Based Core Components tool.
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Figure  2 – Activity Diagram of Vendor Managed Materials Supply Chain
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Figure 3. JIT Materials Management Processes
Three Dimensions of the Model

All three models shows above have three logical divisions. The logical divisions are the planning cycle, the request/cycle shipment, and the payment cycle.

Sample Core Message, Block, and Components – very first pass

The following samples of pages from the spreadsheets that were produced are by no way final. These samples are for your use only as reference to the work that was accomplished.  The master spreadsheet with the full versions will be distributed later.

 First, the Generic Advanced Ship Notice

	Context:
	
	Who:  Team 2
	Date:  July 19, 2000

	Industry:
	Automotive
	
	

	Business Process:
	Generic Advanced Ship Notice
	

	Product:
	
	
	

	Region:
	North America
	
	

	Legislative:
	
	
	

	Role:
	
	
	

	Other:
	
	
	

	
	
	
	

	Core Blocks
	Smart Core Components
	Elements
	Usage

	Document Level
	 
	 
	SID

	Transport Detail
	 
	 
	Includes hazardous goods, carrier, trailer number,

	Party
	 
	 
	 

	Order
	 
	 
	 

	Product
	 
	 
	 

	Shipping Detail
	 
	 
	Includes quantity shipped, cum shipped, unit of measure, expedited freight authorization

	Packaging
	Classification of Goods
	 
	Includes expendable and returnable containers.

	 
	Returnable Containers
	 
	May have to track returnable containers (item #, cum, etc)

	 
	Pack
	 
	Includes serial numbers on each container


Next, a Receipt Advice for a shipment without an ASN.

	Context:
	
	Who:  Team 2
	Date:  July 19, 2000

	Industry:
	Automotive
	
	

	Business Process:
	No ASN for received material
	

	Product:
	
	
	

	Region:
	North America
	
	

	bLegislative:
	
	
	

	Role:
	
	
	

	Other:
	
	
	

	
	
	
	

	Core Blocks
	Smart Core Components
	Elements
	Usage

	Document Level
	Reference
	Rec'd Advice Control Number
	Customer created reference number, context

	 
	Date/Time
	 
	 

	Party
	 
	 
	 

	Transport Detail
	Reference
	 
	Carrier PRO/Invoice Number

	Product
	 
	 
	 

	Receipt Discrepancy Detail
	 
	Quantity Variance
	 

	 
	 
	Quantity Received
	 

	 
	 
	Excess Material Disposition
	What are you going to do with it: return, destroy, okay I'll keep it!

	 
	 
	Receipt Condition
	Damaged in transport, short, long

	 
	Reference
	Self generated control number
	 

	Shipment History Detail
	 
	Customer Cum received
	 

	 
	 
	Date
	 


 Receipt Advice for Damaged Goods

	Context:
	
	Who:  Team 2
	Date:  July 19, 2000

	Industry:
	Automotive
	
	

	Business Process:
	ASN Received Material Damaged & scrapped

	Product:
	
	
	

	Region:
	North America
	
	

	Legislative:
	
	
	

	Role:
	
	
	

	Other:
	
	
	

	
	
	
	

	Core Blocks
	Smart Core Components
	Elements
	Usage

	Document Level
	Reference
	Rec'd Advice Control Number
	Customer created reference number, context

	 
	Date/Time
	 
	 

	Party
	 
	 
	 

	Transport Detail
	Reference
	 
	Carrier PRO/Invoice Number

	Product
	 
	 
	 

	Receipt Discrepancy Detail
	 
	Quantity Variance
	 

	 
	 
	Quantity Received
	 

	 
	 
	Excess Material Disposition
	What are you going to do with it: return, destroy, okay I'll keep it!

	 
	 
	Receipt Condition
	Damaged in transport, short, long

	 
	Reference
	Control number
	 

	Shipment History Detail
	 
	Customer Cum received
	 

	 
	 
	Date
	 


Data Model of the ASN
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Party Core Object

The party object has been developed and discussed by others in the ebXML Core Component Work Group. In the Materials Management work, we have found two groups of extensions to Party.

1) We have found in several descriptions of Party, Roles of Agency. I will adapt the eight forms of agency recorded by law, as quoted from the “Dictionary of International Trade”, by Edward Hinkelman.

a) express – written or oral agreement exists.

b) implied – no agreement exists, but is implied by behavior.

c) agency by estoppel – agent acts without authority, however principal leads third party to assume agent is authorized.

d)  agency del credre – agent who is liable to see if seller is solvent.

             e) exclusive – principal agrees not to sell through another agent

f) universal – agent can do all transactions that a principal can delegate

g) general – agent can do all acts of business for a principal

h) special – agent has limited powers.

Agents have been described in the ebXML Methodology for Core Components, and this information is provided as information for that document.

2) A Party definition is presented from “Odette Message Concepts”, which describes location, contact and additional components.
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FIGURE 4. Party from Odette Message Concepts

“Related Location is used to identify specific points situated at the same address and need to be identified in the message..”

Contact – “Identifies specific people and / or a department or party….”

Reference – “does not belong to the model itself…”

Consignee – “Related Location entity”

Place of Discharge – “Where goods are to be unloaded”

Place of Destination – “Where goods are moved to after they have been unloaded”

TPA and the ebXML Materials Management Core Components

There are several contact points between tpaML and the Materials Management Core Components that will be presented here.
To be written tomorrow A.M.

Glossary of Terms

Atomic element

Smallest denominator within Core Components.  Atomic elements hold data and nothing else.

Core Blocks

Blocks of information, Core Blocks are made up of groupings of Core Components.  You can have Core Blocks within Core Blocks.

Core Components

Groups of atomic elements, that together have meaning.

Metamodel

A model that defines the language for expressing a model.

Smart Core Components

A core component that can be modified by context according to the environment of the business process. 
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