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1 Introduction

This paper describes the architecture design of the UBL V2.0 data model that was discussed and proposed in the Hangzhou plenary meeting in May 2005. 

Since UBL V1.0 only provides documents in the procurement context, the V1.0 model architecture does not have the concept of multiple contexts and all reusable Business Information Entities (BIEs) are placed in one model spreadsheet. It would be difficult to maintain a large number of reusable BIEs in the single spreadsheet when the library scales to cover more documents.

Therefore, a three-layer UBL V2.0 model architecture is proposed to enhance the maintainability of the library content when UBL V2.0 is planned to develop more documents in multiple business contexts, e.g. procurement, transportation, etc. In the new architecture, BIEs are organized into three layers or classes of model spreadsheets. This way, it is only necessary to use relevant modules of reusable BIEs to model a document for ease of maintenance. Similarly, it is possible to strip down document schemas by importing only relevant schema modules to improve schema process performance.

The proposed model architecture serves as a requirement for consideration by the Naming and Design Rules (NDR) Team since the Team may need to review and revise the current NDR and schema architecture to deal with the model architecture change. To be specific, a new mechanism may be needed to translate the model spreadsheets in the proposed model architecture into the schema files. 

In this paper, the following topics are discussed:

1. UBL V1.0 data model architecture

2. Proposed UBL V2.0 data model architecture

3. Other considerations

2 UBL V1.0 Data Model Architecture

The existing UBL V1.0 data model architecture is not multiple-context-aware in a way that the architecture is only required to support development of documents in one context, which is procurement. This current architecture organizes model spreadsheets (specifications) into two layers—(1) the layer of model spreadsheets for documents, and (2) the other layer of model spreadsheets for common components that are reused by different documents. See Figure 1.
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Figure 1 UBL V1.0 Model Architecture.
2.1 Document Spreadsheets

Every business document has its corresponding Document Spreadsheet to specify the root Aggregate BIE (ABIE) and the first-level Basic BIEs (BBIEs) and Association BIEs (ASBIEs) for a specific document type. The BIEs in other levels are not specified in Document Spreadsheets but are specified in the Reusable BIE Spreadsheet. Document Spreadsheets are placed in the \cd-UBL-1.0\mod\maindoc folder and are listed below: 

(Note: Each model is stored in two spreadsheet formats—Excel (xls) and Open Office Spreadsheet {sxc} and the two spreadsheets contain equivalent model information.)

	Document
	Spreadsheet

	Despatch Advice
	UBL-DespatchAdvice-1.0.{xls,sxc}

	Invoice
	UBL-Invoice-1.0.{xls,sxc}

	Order
	UBL-Order-1.0.{xls,sxc}

	Order Cancellation
	UBL-OrderCancellation-1.0.{xls,sxc}

	Order Change
	UBL-OrderChange-1.0.{xls,sxc}

	Order Response
	UBL-OrderResponse-1.0.{xls,sxc}

	Order Response Simple
	UBL-OrderResponseSimple-1.0.{xls,sxc}

	Receipt Advice
	UBL-ReceiptAdvice-1.0.{xls,sxc}


For example, the spreadsheet for the Order Response Simple document (UBL-OrderResponseSimple-1.0.{xls,sxc}) contains the entries for the following BIEs:

	Dictionary Entry Name
	Component Type

	Order Response Simple. Details
	ABIE

	Order Response Simple. Identifier
	BBIE

	Order Response Simple. Copy. Indicator
	BBIE

	Order Response Simple. Globally Unique_ Identifier. Identifier
	BBIE

	Order Response Simple. Issue Date. Date
	BBIE

	Order Response Simple. Document Status. Code
	BBIE

	Order Response Simple. Note. Text
	BBIE

	Order Response Simple. Accepted. Indicator
	BBIE

	Order Response Simple. Rejection Note. Text
	BBIE

	Order Response Simple. Order Reference
	ASBIE

	Order Response Simple. Buyer Party
	ASBIE

	Order Response Simple. Seller Party
	ASBIE


2.2 Common Component Spreadsheets

A set of Common Component Spreadsheets are used to specify the reusable BIEs (i.e. the BIEs not specified in the Document Spreadsheets), Datatypes (Specialized and Unspecialized), and Core Component Types. The Common Component Spreadsheets are placed in the \cd-UBL-1.0\mod\common folder. The descriptions on these spreadsheets stated in the UBL 1.0 community draft cover note are as follows.

	Spreadsheet
	Description

	UBL-Reusable-1.0.{xls,sxc}
	This model provides the Aggregate Business Information Entities (ABIEs) that are used throughout UBL, serving, in effect, as an “ABIE type database” for constructing the main documents. This model may be modified in customization.

	UBL-SpecializedDatatypes-1.0.{xls,sxc}
	This model specifies Qualified Data Types as defined by the CCTS (ebXML Core Components Technical Specification). These types are used to construct higher-level datatypes customized to specific implementations. UBL has chosen to define datatypes for BBIEs that require validation against a code list as Specialized Datatypes. They are specialized forms of the Code datatype with fixed values as given in this model. Note that the implementation of these code lists is realized as individual schemas for each code list. This model may be modified in customization.

	UBL-UnspecializedDatatypes-1.0.{xls,sxc}
	This model specifies Unqualified Data Types as defined by CCTS. These types are used to construct higher-level datatypes in a standardized and consistent manner. This model should not be modified.

	UBL-CoreComponentTypes-1.0.{xls,sxc}
	This model provides Core Component Types as defined by CCTS. These types are used to construct higher-level datatypes in a standardized and consistent manner. This model should not be modified.


3 Proposed UBL V2.0 Data Model Architecture
The proposed UBL V2.0 data model architecture organizes BIEs and components into three layers, Document BIEs, Common BIEs, and Core BIEs. This architecture aims to provide a more scalable framework to support document modeling for different contexts, e.g. procurement, transportation, etc. See Figure 2.
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Figure 2 Proposed UBL V2.0 Model Architecture.

3.1 Document BIEs

Document BIEs are the BIEs that are specific to a single document, e.g. invoice. Document BIEs for different documents are specified in separate spreadsheets. Document BIE Spreadsheets in the proposed model architecture are different from the Document Spreadsheets in the V1.0 architecture. A V1.0 Document Spreadsheet only contains the root ABIE and the first level BBIEs and ASBIEs. In a V2.0 Document BIE Spreadsheet, every ABIE together with its property BBIEs and ASBIEs that is used only in the corresponding document. In other words, some document-specific BIEs contained in the existing reusable BIE spreadsheet (UBL-Reusable-1.0.{xls,sxc}) will possibly be moved to some Document BIE Spreadsheets in the new architecture. For example, the “Invoice Line. Details” ABIE and its property BBIEs and ASBIEs will likely be moved to the Document BIE Spreadsheet for that “Invoice” document (because it is unlikely that ABIE will be used in other documents).

3.2 Common BIEs

Common BIEs are the BIEs that are specific to the documents in a single business context, e.g. procurement, but are reused in more than one document in that context. Separate Common BIE Spreadsheets are used to specify Common BIEs in different contexts. For example, the “Order Line. Details” ABIE that appears in both Order document and Order Change document is likely a Common BIE in the procurement context. The “Order Line. Details” ABIE and its property BBIEs and ASBIEs should be placed in the Procurement Common BIE Spreadsheet.
3.3 Core BIEs

Core BIEs are the BIEs that are reusable in documents across contexts. For example, 

ABIEs such as “Party. Details”, “Address. Details”, together with their property BBIEs and ASBIEs, are good candidates to fall into the category of Core BIEs. A single Core BIE Spreadsheet is used to maintain all Core BIEs. There are other UBL Core Spreadsheets in addition to the Core BIE Spreadsheet, which are the existing spreadsheets for Specialized Datatypes, Unspecified Datatypes, and Core Components.
These are guidelines rather than rules to classify a BIE into one of the above classes. A BIE that is only used in one existing document  can be considered as a Common BIE or Core BIE if that BIE is expected to be reused in other documents in future releases. For example, a new “Person. Details” ABIE can be specified as a Core BIE even though that ABIE might only be used in one document but is likely to be reused in multiple contexts in future.  Therefore, it would be human judgment in some cases to classify BIEs into appropriate spreadsheets to accommodate future needs.
The proposed architecture modularizes the library so that relevant modules of spreadsheets or schema definitions can be imported to form a document model or schema. For example, it is only required to import the Transportation Common schema and the UBL Core schemas in the Certificate of Origin document schema. In the current architecture, a document schema must import the schemas for all reusable BIEs (i.e. UBL-CommonAggregateComponents-1.0.xsd and UBL-CommonBasicComponents-1.0.xsd). Beyond the maintainability advantage, the proposed architecture can potentially improve the schema processing performance through reduction of the schema size.

4 Other Considerations

However, other issues discussed in the Plenary Meeting should be considered for making the decision on whether to adopt the proposed model architecture. The issues are summarized as follows:

1. The new model architecture would likely impact the existing NDR. Some changes are expected in some areas, such as assignment of namespaces, organization of schema files, etc. 

2. Human judgment is involved to decide whether a BIE is a Document BIE, Common BIE or Core BIE, which means extra modeling effort is required.

3. Should there be a mechanism to promote or demote a BIE between different classes?

4. Is there any schema compatibility issue (e.g. different namespace assignment) when a BIE is promoted or demoted (e.g. a Document BIE is promoted to a Common BIE) in the next release?

5. Some development effort might be required to change the existing software tools, e.g. UBLish and EDIFIX, to reflect changes on the model and schema architectures.
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