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UN/CEFACT Modelling methodology 

0. Introduction
This document describes the UN/CEFACT Modelling methodology (UMM) that should be adopted by UN/CEFACT to model Business Processes and support the development of existing and "Next Generation" EDI for electronic business.  It is based on customising the Unified Process methodology developed by the Rational Corporation so as to meet UN/CEFACT needs for modelling business processes.

The business process modelling methodology described in this document is based on the Unified Modelling Language (UML) as the formal description technique for describing an Open-edi scenario as defined in ISO/IEC IS 14662 as “a formal specification of a class of business transactions having the same business goal.”  The scope of this methodology is limited to the Business Operational View (BOV) of IS 14662, defined as “a perspective of business transactions limited to those aspects regarding the making of business decisions and commitments among organisations, which are needed for the description of a business transaction.”  As such, this methodology provides a procedure for specifying/modelling, in a protocol-neutral, implementation-independent manner,.business processes involving information exchange 

Outside the scope of this methodology are specifications related to the Functional Service View of IS 14662, defined as “a perspective of business transactions limited to those information technology interoperability aspects of IT Systems needed to support the execution of Open-edi transactions.”  BOV specifications of Open-edi scenarios are requirements placed on the IT products and services chosen to implement the Open-edi scenario.  The BOV-related methodology provides business process and information exchange specifications that are sufficient for any FSV implementation, whether it uses distributed object technology, XML, UN/EDIFACT, proprietary data protocol, etc.

This document is targeted primarily at personnel knowledgeable in modelling methodology who facilitate business process analysis sessions and provide modelling support. It also serves as a checklist for standardized models when a previously specified business process is contributed to UN/CEFACT for inclusion and incorporation as a standard business process model.
0.1 Phases and Workflows

The Unified Process methodology recognises that all projects pass through a series of phases over the course of time.  These phases are inception, elaboration, construction and transition, and are specifically focused on the software development process.  Each of these phases has a specific role as related to the UN/CEFACT standards development process.  Figure 1 shows that these phases have several workflows that may be iterated many times within each phase in order to validate the deliverables.
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Figure 1. Phases and Workflows

As illustrated in Figure 1, UN/CEFACT's standards development process does not encompass all the workflows found in a systems development process such as Implementation and Test workflows. The Implementation and Test workflows are carried out by ISV (Independent Software Vendors), and Deployment workflows by the end-users.

Figure 2 shows the high level activities associated with each phase. 

Phase
High level activities

Inception
· Idea is conceived, and initially documented using the UMM.

· Applicable workflows are: 1) Business Domain Modelling, and 2) e-Business Requirements.

Elaboration
· Idea is further refined and expanded

· Applicable workflows are 1) Analysis, and 2) Design

· The deliverables are compared with the existing repository contents.

· New models or enhancements to existing models are incorporated into the repository

Construction
· Edifact messages/OO-EDI messages are designed

· Software development is performed by ISV

· Applicable workflows are 1) Implementation, 2) Testing, and 3) Deployment

Transition
· Testing is completed by ISV

· Applicable workflow is Deployment

Figure 2: Activities in UN/CEFACT Phases

In the Inception and Elaboration phases the UMM concentrates on workflows needed to understand the business needs to produce business scenarios, business objects and areas of business collaboration.  They are:
i. Business Domain Modelling

ii. e-Business Requirements

iii. Analysis

iv. Design

Within each of these workflows there is a set of deliverables that shall be produced. This document contains templates to facilitate creation of the deliverables. The whole process is iterative so that additions and changes can be validated and incorporated into any of the workflows as they are discovered.  Additions and changes should be a natural result of maintenance and enhancement. The Use Case for the UMM is described in Figure 3.  The deliverables of the above workflows are listed in Figure 4. Apart from what is shown in Figure 3, the business process analyst is involved in each workflow for the purpose of validation.  Software solutions implementations are validated by business experts.  The Meta Model of the UMM which supports this approach is described in Annex 6.  The Naming and Style Guide for modelling using the UMM is described in Annex 7.

The process and deliverables are outlined below and presented in detail in the body of this document, illustrated with examples based on the “Order From Catalog” business domain. 

The types and numbers of human resources needed for each workflow are described in Section 5. 

Figure 3. Use Case for UN/ CEFACT Modelling Methodology
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Figure 4 . UML deliverables created in UMM Inception and Elaboration Phases

0.2 Requirements, Glossary and Traceability

The Requirements List and the Glossary are two key cross-reference documents which are used throughout the process to ensure that all business requirements, terms, and definitions are recorded. (See Annex 3 for more information.) In order to enable traceability throughout the modelling process, the deliverables developed will be given a traceability indicator.  (See Annex 2 for more information.)  The modelling activity relies heavily on the use of modelling tools and a repository supported by appropriately skilled resources. The repository will hold the deliverables and can be accessed to check on the availability of suitable models created from earlier business requirements analysis to facilitate re-useability and consistency.

1 Business Domain Modelling 

The purpose of the Business Domain Modelling workflow is:

· To understand the structure and dynamics of the business within a business domain

· To ensure that all users, standards developers and software providers have a common understanding of the business domain 

· To understand the daily business in the business domain with no special focus on an electronic commerce solution

· To derive the high level business requirements needed to guide the subsequent detailed analysis leading to standards and an electronic business solution.

The activities carried out by the business domain expert, the business process analyst and technical modeller are shown in the activity diagram, Figure 5.

This set of activities includes the possibility of dividing the area into sub domains and carrying out a Use Case analysis on each sub domain. This shall be documented in a package diagram.  The activity involved in the Use Case analysis is called  the Generic Use Case Workflow and is detailed in Figure 6. (This same workflow is also followed in the e-business workflow to be described in Chapter 3.
In the Business Domain workflow the activities related to the whole of a business domain may be large and complex, and starts from information and documentation provided by the business experts contributing to this workflow. When applied in the e-business workflow, it will normally be carried out on a part of the business domain for which an e-business system is to be described, and it utilizes the deliverables produced in the Business Domain workflow. 
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Figure 5. Business Domain Activity Diagram
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Figure 6. Activity diagram showing Generic Use Case Workflow
Deliverables from the Business Domain Model Workflow are shown in the Class diagram Figure 7.  They include:-

· Scope of the Business Domain 

· List of Business Requirements (including non-functional requirements)

· Business domain use case diagram with its description and business domain activity diagram

· Use case diagram, Use Case description and Activity diagram for each business domain use case

· Business entity classes and definitions

· Glossary of Business Terms
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Figure 7. Metamodel for Business Domain

Business entity classes described above have been applied to an example of "Order from Catalogue", and its deliverables are presented in sections 2.1 through 2.5.

1.1 Describe the Vision for the project
The first activity is to gain agreement on the problem being addressed by defining the objectives of the business need and the scope of the business domain.  This involves identifying the business opportunities and specifying the boundaries of the business domain being modelled.  The model can be a statement of the current  "as is" operation or a vision of what stakeholders wish to develop (i.e.: the "to be " situation).

The following headings shall be used to guide the specification of the vision:

· Objective

· Scope

· References

· Business opportunity problem statement

· Boundary of the business domain

· Constraints

· Stakeholder needs

1. Review/validate deliverables

1.1.1 Objectives
The objective is a brief description of the purpose of the project.

Example
 Order from Catalogue

                   D-Order from Catalogue-1.

Objective  To enable a buyer to  order a product from a supplier’s catalogue. 
1.1.2 Scope
The scope is a description of what the vision document applies to: what is affected or influenced by this project.  It expresses what functionality is included in the business domain through a high-level use case.  The description may also define items which are not in scope. 

Example

The following functions will be in the scope of the ‘Order from Catalogue’ business domain:

Request Catalogue: The buyer requests a catalogue from the seller.  The seller sends a catalogue in return.

Register: If the buyer has not conducted business with the seller before, the seller requires buyer information before they can start the business.  The seller issues a buyer identification for the buyer.

Get Price Quote: The buyer requests a price quote (e.g. when the unit price amount of a product is not specified in the catalogue).  The seller returns the price quote.

Order Product: The buyer orders goods mentioned in the catalogue.  The seller returns an order confirmation. 

Get Order Status: The buyer requests the status of the order.  The seller sends the status of the order.

The following tasks will not be in the scope of the ‘Order from Catalogue’ business domain:

Cancel an Order:  Cancel an order process is out of scope and will not be addressed at this time.

1.1.3 References
If applicable, list reference documents that relate to the scope of the business domain or the opportunities and problems which are to be tackled.

Example

TMWG Reference Guide Revision 12

Order from Catalogue UML Modelling Package

Catalogue company Policy and Procedure Manual
1.1.4 Business Opportunity Problem Statement

State briefly the business opportunity or the problems that are to be addressed within a business domain.  The eventual e-business solution should address these problems. 

Example

The process of ordering products from catalogue is a common way of conducting business.  The advantage of this way of doing business is that the buyer can look through the seller’s products at his favourable place without any need to visit the store of the seller.  Ordering from catalogue is especially appropriate for standardised products as well as for products that can be exactly described by certain product characteristics.  Furthermore, the catalogue itself serves as a marketing instrument for the seller. 

Encountered problems:

· Printing costs for catalogues are considerably high.

· Shipping costs for catalogues are high.

· The time delay between requests and receiving the returns (catalogue, price information, etc.) is often too long.

· Since products are ordered from a different location, buyers will send them back if they are not satisfied leading to higher postal costs.  Nevertheless this is also an opportunity for the seller because sometimes buyers will accept goods not 100% satisfying in order to avoid bureaucracy.

· Products listed in the catalogue should always be ready to be delivered (because the buyer wants to get what he sees).  But the storage costs should be kept to a minimum. 

Summary: traditional methods in the “order from catalogue” business domain result in an untimely, cumbersome purchasing process. Today’s requirements in an international environment are to deliver products and supporting information in a minimum of time at the lowest possible costs.

1.1.5 Boundary of the Business domain

The boundary of the business domain shall be defined in terms of:

(1) Stakeholders that are within the scope of the business domain and outside the scope of the business domain, but affect or are affected by inputs/outputs to/from processes within the business domain.  A stakeholder is defined as someone or something that is materially affected by the outcome of the system but may or may not be an actor.  For example one who funds the business modelling project is a stakeholder.  Actors are stakeholders that are involved in the business process and are thus part of the business model.

(2) Information passing into or out from the business domain.  Where possible, the domain boundaries should be chosen so that a business transaction is logically initiated  and concluded within them.

(3) Key business entity classes. (i.e.,things that are accessed, inspected, manipulated, processed, exchanged, and so on, in the business process)

Example:

Stakeholders inside boundary:

Buyer

Seller

Regulatory Authority

Stakeholders outside boundary:

Printing office

Post

Transporter

Banks

Insurance Companies

Regulatory Authority

Input/Output Information

Content of the Catalogue to be given to the printing office

Information to check the credit-worthiness of a buyer

Transport details to be fixed with the transporter

Product and transport details to set up a consignment insurance

etc.

Key Business Entity Classes:

· Product

· Catalogue

· Buyer Information

· Seller Information

· Registration Request
· Buyer’s Registration

· Catalogue Request

· Price Request

· Price Information

· Order Status Request

· Order Status Information

Interfaces with other business domains

All the interfaces to handle the input/output information mentioned above.

1.1.6 Constraints
Here we describe and note any design constraints, external constraints, or other dependencies.  Describe any factors which constrain the processes that are carried in the business domain which have to be recognised and handled.  The requirements list should specify how to handle these constraints.

Example

Political constraints: 

Trade barriers/embargoes

Government regulation

Economic: 

Since the costs for sending out catalogues are significant, the selection for addresses has to be made carefully.

Only registered customers can order goods.

Customers to be registered shall be credit-worthy.

Environmental:

Only standardised products or products with defined product characteristics can be sold by catalogues.

1.1.7 Stakeholders Needs

Specify the expectations/needs of each of the stakeholders.  This represents the high level statement of requirements and are recorded in a Requirements List  for later refinement.  Stakeholder needs typically address the following areas:

· Functionality

· Usability

· Reliability

· Performance

· Supportability

· Security requirements (confidentiality, integrity, etc.)

· Business rules and regulations to be accommodated

Actors are stakeholders who are users of the solution and will therefore always have an interest in the system.  But additionally there exist stakeholders which are not directly involved in the business transactions, but have an interest in the business.  Needs of these stakeholders are typically non-functional requirements.

Example

Buyer expects:

· to have always the latest catalogue of a seller available

· To Receive the ordered products in the time required

· To Get a catalogue from each seller in which there is interest

· To Get the status of each order

· A quick reaction from the seller if products are not deliverable

· …

Seller expects:

· a widespread distribution of the catalogue at lowest costs

· an immediate verification of the credit-worthiness of the customer

· Minimum costs resulting from returned products

· …

Regulatory Authority expects:

· Compliance with regulations
1.1.8 Review / Validate deliverables

Review the deliverables obtained so far with representatives of the various stakeholders/business process experts to confirm that business needs and boundary domain are accurately captured. 
1.2 Produce Business Domain Use Cases

First steps in modelling the business requirements is to create 

· Business domain use case diagram; this describes the static relationships among actors

· Business domain activity diagram; this describes dynamic interactions of the use cases.

1.2.1 Produce Business Domain Use Case Diagram

In this step, a business domain use case diagram is prepared or the repository is examined to determine if such a diagram already exists which can be reused.  The business domain use case diagram shows which actors, identified in Section 2.1.5, are involved in each of the use cases.

The following questions should assist in linking the use cases with the actors:

· Who performs the functions of the use case?
· Does the performer of the functions rely on another actor to do the work? 

Example

Figure 8 illustrates a business domain use case for the order from catalogue business domain.
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Figure 8: Business domain use case diagram
1.2.2 Produce Business domain Use Case Description

Next, describe the content of the business domain use case using the template in Annex 4.

Example

Figure 9 The “Order from Catalogue” Use Case description follows, concentrating on the normal scenario.

Business Domain Use Case Name
Order from Catalogue

Traceability Identifier
D-order from catalogue-1.U-order from catalogue-1

Business Domain Use Case Description
 A buyer orders a product from a catalogue issued by a supplier. 

Actors
Buyer, Seller, Regulatory Authority

Performance Goals
Not relevant at the  business domain level .

Preconditions
Seller’s Catalogue exists.

Buyer and Seller do not necessarily need to have a trading relationship with each other.

Postconditions
Depending on the scenario, the following postconditions will be reached:

Buyer get a seller’s catalogue.

Trading relationship between buyer and seller is established.

Buyer get a price quote.

Buyer receive products from the seller.

Scenario
Starts when a Buyer decides to review the status of his catalogue 

Request Catalog

To order products from a seller’s catalogue the buyer determines whether he has a current catalogue of the seller or not. If not the buyer sends a request for the catalogue and the seller returns the catalogue.

Register

Having the catalogue the buyer decides whether he wants to order products of the catalogue. If not the transaction is completed.

If the buyer decides to order products, he shall verify whether he is already registered at the seller (since a seller accepts only registered customers).  If the buyer is not already registered, he sends a registration request.  Then the seller returns the registration information.

Get Price Quote

Before ordering products the buyer verifies whether the current price of the product is available.  If not, the buyer will request a price quote and the seller returns the price quote.  Note that only a registered buyer can request a price quote.  Note also that a request for a price quote as well as orders may be reviewed and approved by regulatory authorities.  On the basis of the price quote the buyer decides to order the products or not.  If not the transaction is completed.

Order Product

If the buyer wants to order products (according either to the already known price information or to the requested price quote) he sends an order to the seller.  The seller returns an order confirmation. Depending on this order confirmation a revision of the order might be necessary.  If so the cycle of order and order confirmation can be executed multiple times.  If the order is acceptable as confirmed, the seller will execute the order and ship the products.

Get Order Status

Until the buyer has received the products, he can decide to request the order status from the seller.  Then the seller returns the order status information.  The cycle of requesting order status and sending order status information might be executed multiple times.(Fig. 10) 

Ends when the buyer receives the products. The transaction will be successfully completed.



Alternative Scenario
The whole workflow can be executed multiple times whenever a product, a catalogue or a price request is needed.

(The main workflow does not consider any exceptions in the business case.)

Special Requirements
Not applicable to business domain use case

Extension Points
Not applicable to business domain use case

Requirements Covered
Requirements No. 1, 3, and 7 are covered by this use case.

Figure 9: Example Business domain Use Case Description (Using Annex 4 Template)

1.2.3 Produce Business domain Activity Diagram

A business domain activity diagram is prepared to illustrate the dynamic interactions of the use cases.  It shows the functional sequence of the use cases.  Activities that can occur in parallel are shown as separate paths converging to a synchronisation bar, e.g., “ready to buy”.  Decision points are also used to show alternative flows.

Example

Figure 10 illustrates a business domain activity diagram for the order from catalogue business domain. 
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Figure 10. Business Domain Activity Diagram
1.2.4 Review/Validate Deliverables.

Review and validate the business domain use case diagram and business domain activity diagram with the business expert and business process analyst and update it as needed.

1.3 Elaborate the Use Cases

 For the Business Domain use cases identified in 2.2,  expand the detail by identifying additional use cases which are included in the initial Business Domain Use Cases.and capture all of the requirements relating to each use case.  Derive input for this step from vision, stakeholder needs, use cases etc. as developed according to the steps outlined in 2.1.  Develop an activity diagram for each one.

1.3.1 Gather requirements for the use case

Requirements should first be gathered as free text description and then structured into requirement statements using the requirements list template in Annex 3.

Example. Registration

A Buyer finds one or more items in a Catalogue that the Buyer needs.  However, since the Buyer has never conducted business with the Seller before, the Seller requires buyer information before any catalogue order can be placed.  Therefore, the buyer determines the address of the seller to which the buyer’s information has to be sent.  Afterwards he collects the necessary data and sends the buyer’s information to the seller.

The buyer’s information usually includes:

Buyer specific data

· Buyer name

· Bill-to details

· Ship-to Details 
(only required if different from Bill-to Details)

Credit Card Details

Upon receiving the required buyer information the seller verifies whether he wants to establish a business relationship with the buyer or not.  This process also includes the verification of credit by contacting a bank. 

If the seller is willing to register the buyer, the seller assigns the Seller’s Buyer ID.  Afterwards the seller sends the Buyer ID to the buyer. 

If the seller is not willing to register the buyer for some reason the seller sends a statement explaining the reason why a registration was not possible.  Possible reasons include: 

· Invalid credit account

· Insufficient billing information

· Trade embargo

· Buyer is already registered

· …

Consequently the Registration Notice to be sent to a buyer includes:

Seller’s Buyer ID OR Rejection reason(s)

The buyer receives the Registration Notice. If the registration was successful the Buyer ID can then be used to receive price quotes on products offered by the Seller, or to place a catalogue order.  Otherwise, the buyer can make another registration request (e.g. complete insufficient information).

1.3.2 Produce a detailed use case description

In this step, we describe in detail the content of the business use cases using the template in Annex 4.  

Start by describing the normal scenario, i.e. sequence of activities, in a business use case.  Look at the business use case and the actors concurrently and specify the interaction between them.  When the normal scenario is specified and relatively stable, specify the alternative scenarios.

A business use case can have alternative scenarios.  An alternative scenario is simply an alternative to the basic scenario, based on conditions.  For example if the buyer is a government agency, certain compliance steps shall be performed in completing the purchasing contract.

When a business use case is activated, the alternative scenarios can combine in various ways if the following holds true: 

· The business use case can contain several possible paths depending on conditions such as input from a given actor, or the values of some attribute or business entity class.  For example, the scenario may take different paths depending on what happens in the interaction with the actor. 

· The business use case can perform some alternative scenarios in optional sequences. 

· The business use case can perform several alternative scenarios at the same time. 

Figure 11 provides a use case description. 

Use Case Name 
Register

Traceability Identifier


Use Case Description
The buyer wants to create a business relationship with a seller.  For this purpose he sends his buyer information and credit information to the seller.  The seller assigns a buyer ID and sends it in return or sends a rejection notice if he will not register the buyer.

Actors 
Buyer, Seller

Performance Goals
The registration should be able to be completed in an average of under two minutes in order to start the business.

Preconditions
Buyer wants to create a business relationship with a seller

Postconditions


The buyer is registered by the seller Or

The buyer knows the reason why the seller is not willing to register


Scenario
Starts when the Buyer decides to deal with a particular seller.

In the first step the buyer determines the address of the seller to which the buyer’s information is sent.  Afterwards the buyer collects the necessary data of the buyer information and sends the registration request to the seller.

The seller receives the registration request.  First the seller verifies whether a registration is possible from an internal viewpoint.  If this is possible, the seller asks the bank to verify the credit.  If this is also ok, the seller registers the buyer by assigning him a Buyer ID.  Afterwards the seller prepares the registration response (which includes the Buyer ID) and sends it to the buyer.  Finally, the buyer receives the registration response.

If the registration fails (from an internal viewpoint or credit check fails), no registration is made. A negative registration response shall be prepared and sent to the buyer.

Ends when the seller has received a positive or negative response from the seller.

Special Requirements
None specified

Extension Points
Credit Verification made by a bank

Requirements Covered 
Everything mentioned in the previous subsection

Figure 11. Register Use Case Description

1.3.3 Non-functional requirements

Add to the requirements list any necessary non -functional requirements or features of the business not included in the requirements list.

Example

The Buyer expects a prompt answer.

The Buyer Information - especially the credit card information - is confidential.
1.3.4 Produce Activity Diagram

An activity diagram is prepared for each use case to illustrate the dynamic interactions of the activities internal to each use case.  It shows the sequence of the activities within the use case.  Activities that can be performed simultaneously are discovered.  Figure 12 provides an example of an activity diagram for the “Register” use case.
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Figure 12. Activity diagram for Register Use Case

1.4 Expand the list of Entity Classes

There is no automatic process for identifying business Entity Classes, but good candidates are “things” that are described by word (nouns) phrases, that have characteristics (or attributes) that take on values, and have responsibilities or (behaviors).  Examples are persons, places, concepts or situations, independent of how the phrase is used in a particular sentence.

Some Business Entity Classes were previously identified as in 2.1.5 when defining the boundary of the domain. Additional Business Entity Classes may be identified through the process of producing the Use Case description and the Activity diagram.  Other Business Entity Classes may be identified from the requirements statements as the nouns with responsibilities in those statements or as the things that are used by the actors.

Check to see if these Business Entity classes identified have already been registered in the repository.  If they cannot be found, define them and submit them as candidates for registration in the repository.  Record all business entity classes in the Glossary and link them to the relevant use case.  Add any attributes of these business entity classes to the glossary that have come to light so far.  This process will be extended in the Analysis workflow.
From a traceability standpoint, identify requirements from the requirements list that are associated with each business entity class identified.
Example

Buyer Information:

· Buyer specific data 

· Buyer name

· Bill-to details

· Ship-to Details 
(only required if different from Bill-to Details)
·       Credit Card Details
· 
· 
· 
· 
Registration Notice:

· Seller’s Buyer ID OR

·       Rejection Reason

1.5 Produce a Class Diagram

The Business Entity Classes and the relations between them is shown as a diagram in Figure 13. New Entity Classes are added to the class diagram as they are discovered during the Use Case elaborations or subsequent workflows.  
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Figure 13 Catalog order class diagram

1.6 Review the Deliverables and Refine as Necessary

Evaluate the deliverables and update them in the repository with appropriate documentation as needed.  Apply the checks listed in Annex 5 to the deliverables as necessary.  Stakeholders representing actors as well those not included in the business model should be represented in this review as appropriate.

2 e-Business Requirements

The purpose of the e-Business Requirements workflow is to elaborate upon the Business Domain Model deliverables from a slightly different perspective and level of detail..  The workflow will normally be concerned with elaborating an e-business area of interest that covers a part of the Business Domain modelled in the workflow described in Section 1.  The same Generic Use Case workflow shown in Figure 14 is applied, and starts with the output from the Business Domain workflow. 
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Figure 14. Activity diagram of  e-Business workflow
Each deliverable (e.g. vision, scope, actors, glossary, requirements list, etc.) is re-examined to see which of them apply to the e-business area of interest and if any modifications are needed.  Requirements may be added to define the communication process.  Additional actors may be added to represent third party transport mechanisms.  Additional constraints may be imposed by electronic communications regulations.  Boundaries should be clarified as to the extent of the electronic communications.

Deliverables from this e-Business Requirements workflow are:

Expansions to any or all of the Business domain Model deliverables including

· Scope for the e-business area

· Requirements List

· Glossary

· Use case diagrams and descriptions

· Activity diagrams

· Class diagram showing Business Entity classes, attributes, and relationships, together with class definitions.

2.1 Vision for the e-Business Area 

Example
In this example the e-business area has been chosen to be the same as that for the Business Domain Model.  Describe an electronic business solution for “Order from Catalogue”. Starting from the Business Modelling workflow, the processes of “Order from Catalogue” that can be supported by an electronic business solution should be identified.  The main focus will be on the communication processes between the buyer and the seller.  Internal processes of the buyer and the seller are analysed to the extent as they influence the communication process.  Communication processes with other organisations supporting the whole transactions (e.g. transaction between seller and bank to verify the credit) are not considered in detail, only the interfaces to those systems will be considered.

The following is added to the Scope document:

The electronic business solution will support all the communication processes supporting the business transactions of “Order from Catalogue”. The shipment of the products is therefore not part of the scope. All the other main use cases identified in the Business Domain will be supported by the electronic business solution:

Request Catalogue 

Register

Get Price Quote

Order Product

Get Order Status

Example

 The following is added to the constraints list:

The following advantages of supporting order from catalogue scenarios by electronic business are recognised:

Faster transaction times

Shipping cost are reduced

No printing costs for catalogues

The following problems are encountered:

Since credit information is passed electronically security needs are high

The electronic business solution has to handle the situation, when the seller does not answer to a request of the buyer (e.g. time out function)

To ensure that application systems can handle rather unstructured information (e.g. reason for non-registration), the information shall be transformed into a structured one (e.g. an agreed code list)

Business partners shall rely on electronic documents

The catalog company has limited funds for this work – budget is XXX

Electronic transactions shall follow UN/EDIFACT standards, no additional data shall be used.

Credit for customers who do not have bank accounts cannot be verified electronically and will not be able to use these transactions.

Example

The following e-Business specific requirements are added:

Buyer:

Flexibility of the e-business system to support all scenarios that can happen in the business domain of “Order from Catalogue”

Low cost for network-services

Get confirmation when seller receives order/registration request

Secure data transfer

Interface between e-business solution and internal information system

Rely on the identity of a seller

Electronic Business Transaction is accepted by court

Seller:

Flexibility of the e-business system to support all scenarios that can happen in the business domain of order from catalogue

Low costs for network-services

Interface between e-business solution and internal information system

Rely on the identity of a buyer

Electronic Business Transaction is accepted by court

2.2  Capture Requirements for each Use Case

Example:

In an electronic system all outcomes of a transaction shall be defined, even if the transaction fails.  This means that a system shall know when it can abort the transaction.  Consequently, the buyer sends an expected date for a response in addition to the buyer information and the credit information

The Registration Request has the following structure:

Registration Request:

Registration Request ID

Response-by date

Buyer

Buyer:

Buyer name 

Billing Address

Shipping Address
(only required if different from Billing Address)

Credit Card

Credit Card:

· Credit Card Number 

· Credit Card Holder Name 

· Credit Card Issuer Name 

· Credit Card Type 

· Valid until - Date 

Address:

Detailed Address

Contact Name

Contact Phone Number

The e-business system at the seller’s side has to fulfil all the activities as defined in the business domain workflow.  But the expected date for a response also affects the activities of the seller.  Before the seller will register the buyer, he will check if the response-by date has not (or will not be) exceeded.

The verification of the buyer information, the check of the response-by date, the registration, the preparation for registration response are all internal activities of the sellers information system.  Nevertheless they are either initiated by the electronic business system or their results will affect the electronic business system.  Therefore, these use cases have to be analysed to guarantee a well-defined interface.

Furthermore, the verification of the buyer information also includes the verification of credit.  This is done in a communication process between the seller and a bank.  This communication process is not directly addressed by the electronic business system in question.  Nevertheless, interfaces to another electronic business system supporting this communication process shall be established (in order to initiate external use cases and to be able to include the results of these external use cases).

After the seller sends the registration response, the buyer can act on this response as internally defined.

In case of a negative registration response, the reason for the rejection should also be interpretable by a machine. Therefore, a pure textual description of the reason is not appropriate.  Consequently, a rejection code of an agreed codes list should be transmitted to the buyer.

Registration Response Notice:

Referencing Registration Request ID

Seller

AND:

· Seller’s Buyer ID

OR

· Reject reason Code

· Reject reason Text

Figure 15 illustrates an expanded Register use case description for e-business.

e-Business Requirements Use Case Name 
Register

e-Businesss

Use Case Description
The buyer wants to create a business relationship with a seller.  For this purpose he sends his buyer information and credit information to the seller.  The seller assigns a buyer ID and sends it in return or sends a rejection notice if he will not register the buyer.

Actors 
Buyer, Seller

Performance Goals


Preconditions 
None (from an IT viewpoint)

Postconditions


The buyer is registered by the seller and the buyer knows his Buyer ID Or

The buyer knows the reason why the seller is not willing to register


Scenario

Starts when the Buyer decides to create a business relation with a particular supplier.

The buyer collects the necessary data of the buyer information as well as a response-by date and sends the registration request to the seller. The seller receives the registration request.  The seller verifies whether a registration is possible from an internal viewpoint.  If this is possible, the seller asks the bank to verify the credit.  If creditability is given, the seller checks that the response-by date is not exceeded.

If this is also ok, the seller registers the buyer by assigning a Buyer ID and prepares a positive registration response (which includes the Buyer ID).  If any of the checks mentioned above fails, no registration is made. In this case a negative registration reponse shall me prepared.  In either case the registration response is send to the buyer. 

Ends when the buyer receives the registration response and is able to act on it.

Special Requirements 
None specified

Extension Points
Credit Verification made by a bank

Requirements met
Everything mentioned in the previous section

Figure 15 Example Use Case Description: (Using Annex 4 template)

Figure 16 illustrates the corresponding e-business activity diagram for Register.
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Figure 16 Example Activity Diagram for Register

2.3   Expand the List of Business Entity Classes for each Use Case

Define the business entity classes identified as needed in the e-business area. These will include some of those already identified in the business domain modelling workflow.  Record in the Glossary all business entity classes relevant to each use case including the name and their definition.  Specify the attributes of these business entity classes and add to the glossary.  Look to see if these are already defined in the repository.  Submit any of the new Business Entity Classes for inclusion in the repository.

The classes and their relationships are depicted in a class diagram.  See Example in Figure 17.
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Figure 17 Class Diagram for Register

2.4   Review the Deliverables and Refine as Necessary

In an iterative fashion, evaluate results and update models and the deliverables and documentation as needed.  Apply the checks listed in Annex 5 to the deliverables and update as necessary.

3 Analysis Workflow

3.1 Purpose

The purpose of this workflow is to translate the requirements identified in the 
e-Business Requirements workflow into a specification that enables software developers and message designers to design and implement electronic business solutions.

The goals of this workflow are:

· To build a set of common business entity classes from the e-Business Requirements workflow

· To transform the requirements into a precise, object oriented specification

· To provide a foundation for the design of electronic information exchange

· To provide system integrators interfaces to hook into their existing information systems

· To explicitly specify the dynamics of the e-Business system.

Activity diagram of analysis workflow . To be added as figure 17.
3.2 Business Rules:

It is important to provide precise specification for all deliverables.  Part of this precision comes from UML diagrams but needs to be complemented with business rules.  These business rules should be expressed in both a natural language form as well as a formal way.  The Object Constraint Language (OCL), part of the UML specification, provides a syntax that represents business rules. 

3.3 Design Patterns

The precision required to describe an e-business process in object oriented terms and to enable interoperability between different e-business solutions is greatly enhanced by use of a standard set of business collaboration design patterns. 

Design patterns already developed for Business Information Flows include those for Designs for Commercial Transactions (contract formation),  Business Transaction Activity, Query/Response, Request/Response, Request/Confirm and Information Distribution. Design patterns have also been developed to represent common Business Information structures. 

A specialisation of the UML metamodel to support the use of this approach has been termed the e-business process metamodel. Details can be found in publications from Edifects Commerce :-

 
e-Business Collaboration Design patterns and

e-Business Collaboration Modelling Metamodel.

3.4 Deliverables

The set of diagrams which are capable of performing the behaviour of the electronic business system within this domain. This is represented by:

 An analysis ‘system’ class diagram with its associated business rules

A set of analysis use cases which  expand each e-business requirements use case with:

A use case description and a corresponding class diagram (partial view of the class diagram with its associated business rules ) 

Interaction diagrams (refer to 4.3.2)

state machines for each object

3.5 Use Case Realisation

This section clarifies the transition from the e-business requirements workflow into a use case realisation.  For each use case in the e-business requirements workflow, there will be a use case realisation with trace dependency back to the original use case as shown in Figure 18.
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Figure 18 Traceability

The purpose of this activity is:

· To identify the classes which perform each use case’s flow of events

· To identify any relationships that exist between entity classes

· To create a short description for each class

· To distribute each use case’s behaviour to those classes

· To identify the operations, attributes and associations of the classes 

The steps within this activity are:

Identify classes from use case behaviour

Distribute use case behaviour to classes

Review and validate deliverables

Consolidate with other use case deliverables

3.5.1 Identify classes from use case behaviour

This task is to identify a set of analysis classes which will be capable of performing the behaviour described in the use case. Two types of analysis classes are adopted: entity classes and control classes. This methodology explicitly excludes boundary classes, since they are specific to an organisation’s implementation of their internal application system(s). Figure 19 describes entity and control classes.
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Figure 19 Entity and Control Classes

Entity Classes and Common Business Objects


Business Entity Classes were identified during the Business domain Modelling and e-business requirements workflows. These are a type of  Business object with the responsibility of managing data within an e-business system.  Examples are persons, places, concepts or situations, independent of how the phrase is used in a particular sentence.  There is particular interest in identifying business objects that implement many of the basic facts and rules needed for almost any business application.  These are called common business objects (CBOs) and include business objects that most commercial applications have to deal with such as a business partner (customer), address, calendar, payment terms, currency, etc.  CBOs are documented with a description of what they do.  CBO attributes are documented by a description of what they contain, their type, and an indication of a set of values (if applicable).  CBO methods are documented with a description of their logic  Figure 20 illustrates an example of the address CBO from the SanFrancisco Project.  Annex 8 provides additional information on the SanFrancisco Project address example.
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Figure 20 Address CBO from the SanFrancisco Project

Control Classes

Control classes provide coordination behaviour to the system.  In an e-business transaction, a control class is defined for each role (which is usually carried out by one organisation) participating in the transaction.

Each control class is responsible for coordinating the e-business transaction from the viewpoint of the corresponding role.  It is in charge of instantiating the entity classes.

3.5.2 Distribute use case behaviour to classes

This task is to distribute use case behaviour to the classes. For each sub-flow (scenario) identified in the use case, create one or more interaction diagrams. Interaction diagrams are either collaboration diagrams or sequence diagrams. These collaboration and sequence diagrams are interchangeable (isomorphic) and have different advantages depending on the audience viewpoint.  The following table provides a high level statement of each diagram’s advantages:

Diagram
Advantages

Collaboration
Shows relationships between objects playing different roles

Consolidates all effects on a given object instance

Good for procedural design

Smaller diagrams 

Sequence
Shows ‘scope’ of a message request

Provides a timeline of events

Good for real-time applications

Good for describing complex scenarios

Figure 21 describes the collaboration diagram and Figure 22 describes the sequence diagram.  Both diagrams show objects collaborating to fulfill a certain goal (as defined in the use case) by invoking operations of each other.
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The responsibilities of each analysis class have to be defined. According to these responsibilities, the operations performed by an object and the knowledge an object maintains and provides to other objects can be determined.  Precise descriptions of these operations are provided in the business rules. 
The result of the analysis of all diagrams for the different scenarios provides a consistent class diagram for the considered use case. The class diagram has to define all the attributes and operations assigned to the classes, the association between the classes as well as the existing dependencies.

The resulting class diagram should cover the following concepts and convention:

· Specific stereotype relationships should indicate:

· The service requested and used by the various control classes (<<uses>> stereotype)

· The business entities managed by the control classes (<<instantiate>> stereotype)


· Structural dependencies existing between entities

· Unidirectional associations to express the navigational direction for the exchanged information

· The structure of information exchanged depends on decisions made according to different scenarios. It should be denoted using abstract classes.

· If the value of an attribute/parameter shall be an instance from a code list, the relationship to the enumeration representing the code list should be labelled ‘instance of’.

3.6 Review/validate deliverables

The purpose of this step is to verify if the analysis and deliverables are consistent and meet the functional requirements of the system.  Furthermore, verify whether the traceability identifiers have been applied for all deliverables (see Annex 2).

Check-points for each analysis class

· Are the classes reasonable?

· Does the name of each class clearly reflect the role it plays?

· Does the class represent a single well-defined abstraction? If not, consider splitting it.

· Does a class define any attributes and responsibilities that are not functionally coupled to the other attributes or responsibilities defined by that class?

· Do the classes offer the behaviour the use case realisation and other classes require?

Check-points for the use case realisation

· Have all the main and/or sub-flows for this iteration been handled?

· Have all the classes required in the use-case realisation been found? 

· Has all behaviour been distributed among the participating objects, i.e., are there participating objects to perform all the behaviour of the corresponding use case? 

· Can all behaviours be unambiguously allocated to the objects? 

· Have all exceptional cases in the use case been taken care of? 

· Has behaviour been distributed to the right objects? 

· If there are several collaboration diagrams for the use-case realisation, is it easy to understand which collaboration diagrams relates to which flow of events? 

3.7 Consolidation of use case realisation

For each use case realisation, it is necessary to consolidate it with previous use case realisation(s).  The end-result of this task will be to create an overall class and interaction diagram for the whole system.

Some of the key features in the consolidation task include:

Reuse or generalisation of existing classes already identified in other use-cases; this is a responsibility driven analysis

Adjusting relationships as a result of generalisation

Adjusting interaction diagrams as result of reuse and generalisation 

Business Information Flow Design Patterns

The e-business Commercial Transaction Design Pattern and Network Component Interaction Design Pattern metamodels provide a framework for constructing e-business collaboration model specifications. This chapter describes the design patterns that apply the metamodel to represent specific business process scenarios.

Design patterns


Design patterns are reusable, generalized business process abstractions that can be applied to many domains. A metamodel provides the syntax and grammar for expressing designs. Design patters are subjective constructions that meet the requirements of specific business process scenarios.

Introduction

The business information flow modeling metamodel provides a language and grammar for constructing business collaboration models. Design patterns are applications of the metamodel to common business process representations. Representations capture common structure and semantics applicable to specific business process domains.

This chapter describes the following Business Information Flow design patterns 

a. Commercial transaction diagram design pattern. The design pattern for specifying commercial transactions using the UML activity diagram notation.

b. Business collaboration protocol design pattern. The design pattern for specifying business collaborations using the UML activity diagram notation.

c. Network component interaction diagram design pattern. The design pattern for specifying network component interactions using the UML sequence diagram notation.

3.8 Commercial Transaction Design Pattern

A commercial transaction specifies the contract formation process between two business partners.  A contract is used to legally bind parties to a clearly stated intention (promise, obligation) and responsibilities of each party.  A contract usually outlines what each party can do in the event the intended actions are not carried out (promised services not rendered, services rendered but payment not issued).   Prudent parties execute (sign) contracts PRIOR to carrying out the intended actions, to limit their liability and to protect their interests.  

There are many types of commercial contract formation processes. For example, an “OFFER-AND-ACCEPTANCE” contract is formed when a product order is “accepted” by a vendor.  An “accepted” (signed, mutually agreed upon) purchase order forms a contract between buyer and seller to provide a quantity of product at an agreed-upon price.  After the contract is formed, the buyer provides the product and the seller pays for the product.   In the event something goes wrong, the buyer and seller both have recourse as described in the contract.  

Another example of contract formation occurs when a claim has been accepted for payment; this is a “contract” to perform the issuance of monetary payment (or another form of credit) some time after the “acceptance” (contract formation) of the claim.

The Business Information Flow Design Patterns treat all commercial transactions as contract forming processes in that there is always an obligation (perhaps not residual) between each of the parties participating in the transaction.

The UML activity diagram notation is used to graphically specify these commercial transactions as design patterns. The pattern for specifying and interpreting these diagrams and the textual notation used to specify element names as well as conditional expressions is provided in this section.

Figure 23 illustrates a commercial transaction specification that does not include a responding business document and Figure 24 illustrates a commercial transaction specification that includes a responding business document.
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Figure 23  Commercial Transaction without Responding Business Document

It is recommended that all commercial transaction specifications use the layout illustrated in these figures. This will provide a consistent method of communicating commercial transactions.
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Figure 24  Commercial Transaction with Responding Business Document

3.8.1 Commercial Transaction State Semantics

The initial (START) state and the Final (END, CONTROLFAILED, CONTRACTFAILED) state represent the state of a commercial transaction and not the state of any role that participates in the transaction. It is "by convention" that the initial and final states are placed into the requestor’s swim lane. This has no semantic meaning with respect to any participating role. These states could be anywhere in the activity graph as they still pertain to the entire transaction and not to any particular role.  The start state and final state conditions should therefore specify conditions that shall hold before the commercial transaction can transition into the "default" state (a UML definition). 

START State Semantics

The condition that shall hold before transitioning into the initiating transaction activity should test the following [note that a Trading Partner Agreement (TPA)contains the transaction specifications agreed to by participating partners]: 

1. The ability of each employee/organization to fulfill their obligations with respect to a TPA e.g.

a. Are the roles approved trading partners i.e. does a TPA exist that governs the terms and conditions of the transaction? 

b. Do each of the participating roles meet the criterion required for performing the activity e.g. is the employee/organization performing the role authorized to perform the role if authorization is required? 

c. Is a business document non-repudiated if required in a TPA? 

d. Are all data entities tamper-proof, confidential and authenticated as required in a TPA?

2. If a business record exists and it is also syntactically and structurally formatted with respect to the agreed message guideline in a TPA.

Start State Notation

Note that the START conditions are actually guard conditions on the transition from the initial state to the initiating activity in the activity graph. There is no pseudo state "condition" in the UML metamodel. These conditions are not, however, specified as guards in the transaction diagram to improve readability. 

It is preferred that these conditions are captured using the following syntax. This improves consistency and will facilitate the translation of these conditions to OCL at a later stage. 

States conditions are named in the form <Noun><Property>(<Verb>or<Code>)

· The <Noun> can be a Business Data Entity and the property is named "Status" in the form BDE Status <Code >. Purchase Order Status Open 

· The <Noun> can be a Business Document with no named property in the form <Noun> <verb>.   Purchase Order Exists

· The <Property> can be the name of a business process support system with no <Noun> in the form <Property><Verb>.  Buyer Authorized.

Use the following notation to specify the START conditions:

· TPA Exists 

· Requesting Partner Approved 

· Responding Partner Approved

· <Business Document> Status <Code> etc. The values for this can be found in the business dictionary (just search for *StatusCode in the Entity Instances table). Make sure you only use valid status from the dictionary or add another valid status to the dictionary e.g. Purchase Order Status Revoked

· <Requesting Role> Authorized e.g. Buyer Authorized 

· <Business Document> Exists e.g. Purchase Order Exists

· <Business Document> Non-Repudiated

· <Business Document> Valid

· <Business Document> <Property> Tamper-Proof

· <Business Document> <Property> Confidential

· <Business Document> <Property> Authenticated

END, CONTROLFAILED and CONTRACTFAILED State Semantics

The state of the commercial transaction transitions into the END state if both parties in a commercial transaction meet the conditions agreed to in their TPA. There are two final states specified for commercial transactions:

1. Contract Failure. The state machine shall transition into the CONTRACTFAILED state if the intended commercial contract is not formed but none of the control conditions are violated. For example, a responding role may return a negative business acceptance document that contains a status BDE whose value is “Reject”. In these cases a test on the BDE status for reject shall transition the state machine into the CONTRACTFAILED state. The contract failure end state shall only be used for commercial transactions that permit negative acknowledgements. In these instances the commercial transaction activity graph is shown in Figure 25. If there is no contract failure condition then the transaction activity graph is shown in Figure 26.
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Figure 26  Commercial Transaction with no Contract Failure State

2. Control Failure. The activity shall transition into the CONTROLFAILED state if any business collaboration control parameter is violated. For example, timeouts, processing exceptions, non-repudiation and authorization exceptions. In these cases both the transaction fails and the contract is not formed.  

The conditions that shall hold before transitioning into the SUCCESS state should test the following [note that a TPA contains the transaction specifications agreed to by participating partners]:

1. Each employee/organization has fulfilled their obligations with respect to a TPA e.g.

a. Have each of the participating roles met the criterion required for performing the activity e.g. were the employee/organization performing the roles authorized to perform the role if authorization is required? 

b. Is a business document non-repudiated if required in a TPA? 

c. Are all data entities in the responding document tamper-proof, confidential and authenticated as required in a TPA?

d. Were all documents and business signals received by both parties as agreed to in the TPA.

2. If a business record exists and it is also syntactically and structurally formatted with respect to the agreed message guideline specified in a TPA.

3. The retry count has not exceeded the maximum specified. 

4. The state machine transitions to the CONTRACTFAILED state if the conditions to transition to the END state are not met and/or a condition on a negative response is satisfied. It is redundant to re-specify the negation of all of the SUCCESS conditions in the FAILED state conditions. Therefore, the following are the only conditions necessary for the CONTRACTFAILED conditions.

· SUCCESS and ( <Business Data Element> Status <Code > and/or ….  )

5. The state machine transitions to the CONTROLFAILED state if the conditions to transition to the END state and CONTRACTFAILED states are not met. It is redundant to re-specify the negation of all of the SUCCESS and CONTRACTFAILED conditions in the CONTROLFAILED state conditions. Therefore, the following are the only conditions necessary for the CONTROLFAILED conditions.

· Not SUCCESS or Not CONTRACTFAIL

END State Notation

Note that the END conditions are actually guard conditions on the transition from the end status in the activity graph. There is no pseudo state "condition" in the UML metamodel. These conditions are not, however, enumerated as guards in the transaction diagram to improve readability. It is preferred that these conditions are captured using the following syntax. This improves consistency and will facilitate the translation of these conditions to OCL at a later stage.

States conditions are named in the form <Noun><Property>(<Verb>|<Code>)

· The <Noun> can be a Business Data Entity and the property is named "Status" in the form BDE Status <Code>. Purchase Order Status Open

· The <Noun> can be a Business Document with no named property in the form <Noun> <verb>.   Purchase Order Acceptance Exists

· The <Property> can be the name of a business process support system with no <Noun> in the form <Property><Verb>.  Seller Authorized, Receipt Non-Repudiated.

Use the following notation to specify the END conditions:

· <Business Document> Status <Code> etc. The values for this can be found in the business dictionary (just search for *StatusCode in the Entity Instances table). Make sure you only use valid status from the dictionary or add another valid status to the dictionary e.g. Purchase Order Acceptance Status Approved

· <Responding Role> Authorized e.g. Seller Authorized

· <Business Document> Exists e.g. Purchase Order Acceptance Exists.

· <Business Signal> Exists e.g. Verification of Receipt Exists

· <Business Document> Non-Repudiated

· Verification of Receipt Non-Repudiated

· <Business Document> Valid

· <Business Signal> Valid

· <Business Document> <Property> Tamper-Proof

· <Business Document> <Property> Confidential

· <Business Document> <Property> Authenticated

3.8.2 Commercial Transaction Design Rationale

This section provides the design rationale for the time-out specification in each commercial transaction design pattern. This design rational is presented within a document-processing framework that comprises the following steps.

1. Grammar validation. The task of verifying that the grammar of a message is valid (usually only the header of the message at this step).

2. Sequence validation. The task of verifying that the collaboration control information is valid with respect to the commercial transaction specification.

3. Schema validation. The task of verifying that the message schema is valid with respect to a message guideline agreed to by both partners. It is recommended that message receipt be acknowledged after this validation step to ensure that documents are “readable” as well as “accessible”.

4. Content validation. The task of verifying that the content of a message is valid with respect to any business rules that govern the formation of a contract. It is recommended that business acceptance be acknowledged after this validation step.

5. Activity processing. The task of processing the request in the initiating business document.

 Figure 27 illustrates the processing of an initiating message when the contract-closing (contract acceptance document) message is an acknowledgement of receipt. The acknowledgement of receipt is a business signal i.e. it does not map onto a business document.
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Figure 27  Acknowledgement of Receipt Closing Message

The following table shows example timeout parameters for this commercial transaction. The Information Distribution and Notification business activity specification (see Modeling Metamodel) use this design pattern.

Business Activity Performance Controls

Role Name
Activity Name
Time to Acknowledge Receipt
Time to Acknowledge Acceptance
Time to Perform

Role
Activity
24hr
N/A
24hr

Figure 28 illustrates the processing of an initiating message when the closing message is an acknowledgement of acceptance. The acceptance message can be either substantive or non-substantive. A substantive business acceptance message includes business data from the initiating message e.g. product, price and quantity in a substantive purchase order acceptance document. A substantive business acceptance message contains a business document. A positive non-substantive business acceptance message contains the initiating business document identification data. A negative non-substantive business acceptance message contains that initiating business document identification data, the reason for rejection and a syntactic error messages indicating the business data elements in which the error was found. A positive non-substantive acceptance message is a business signal i.e. it does not map onto a business document. Note the following:

1. If a substantive business acceptance is required then a responding business document is specified in a commercial transaction.

2. If a non-substantive business acceptance is required then a responding business document is not specified in a commercial transaction.
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Figure 28  Acknowledgement of Business Acceptance Closing Message

The following table shows example timeout parameters for this commercial agreement. The Business Transaction Activities use this design pattern when a substantive business acknowledgement of acceptance is required.

Business Activity Performance Controls

Role Name
Activity Name
Time to Acknowledge Receipt
Time to Acknowledge Acceptance
Time to Perform

Role
Activity
2hr
6hr
6hr

Figure 29 illustrates the processing of an initiating message when the closing message is a responding business document. The Query/Response business activity specification uses this design pattern.
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Figure 29  Responding Business Document is Closing Message

The following table shows example timeout parameters for this commercial transaction.

Business Activity Performance Controls

Role Name
Activity Name
Time to Acknowledge Receipt
Time to Acknowledge Acceptance
Time to Perform

Role
Activity
N/A
N/A
24hr

It is possible to specify acknowledgements and a responding business document as part of the commercial agreement. Figure 30 illustrates the processing of an initiating message when there is a requirement for an acknowledgement of receipt, a non-substantive acknowledgment of acceptance and a responding document. Note that the acceptance message cannot be specified as substantive i.e. a business document. It can only be a non-substantive i.e. a business signal. If the acceptance shall be substantive then two commercial transactions are required.
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Figure 30  Receipt, Business Acceptance and Business Document Response

The following table shows example timeout parameters for this commercial transaction. The Business Transaction business activity specification that mandates the return of a non-substantive business acceptance acknowledgement uses this design pattern.

Business Activity Performance Controls

Role Name
Activity Name
Time to Acknowledge Receipt
Time to Acknowledge Acceptance
Time to Perform

Role
Activity
2hr
6hr
24hr

Interpreting how the contact is closed using a substantive or non-substantive acknowledgement of acceptance is a based on three cues.

1. There is a value for “Time to Acknowledge Acceptance”.

2. The value for “Time to Perform” is either equal or not equal to the “Time to Acknowledge Acceptance”.

3. There either is or is not a business document response.

Case 1:

       If

1. There is a value for “Time to Acknowledge Acceptance”.

2. The value for “Time to Perform” equals the “Time to Acknowledge Acceptance”.

3. There is no business document response.

Then the acknowledgement of acceptance is non-substantive.

Case 2:

       If

1. There is a value for “Time to Acknowledge Acceptance”.

2. The value for “Time to Perform” equals the “Time to Acknowledge Acceptance”.

3. There is a business document response with the verb acceptance appended to a noun e.g. Purchase Order Acceptance.

Then the acknowledgement of acceptance is substantive.

Case 3:

       If

1. There is a value for “Time to Acknowledge Acceptance”.

2. The value for “Time to Perform” does not equal the “Time to Acknowledge Acceptance”.

3. There is a business document response.

Then the acknowledgement of acceptance is non-substantive.

3.8.3 Business Transaction Design Pattern

The business transaction design pattern is illustrated in Figure ??. This design pattern is best used to model the “offer and acceptance” commercial transaction process that results in a residual obligation between both parties to fulfill the terms of the contract. The following principals and definitions of offer and acceptance are taken from the following URL: http://www.anu.edu.au/law/pub/edinst/anu/contract/lectures/moles/semest1/MContractFormationOfferAnd.html#MContrac-Whatisanoffer.

Offer and acceptance are a means of analyzing the process of negotiation to decide whether and when a contract has been made and what therefore constitute its terms.  

There is no satisfactory definition of an offer beyond identifying it by reference to the faft that it can be converted into a contract by an act of acceptance. Whether it can be accepted depends upon the objective intention of the party making the statement which is alleged to be an offer. 

Making an offer exposes one to the imposition of legal liability by another. In deciding whether statements amount to an offer, the courts are said to use an objective test. Therefore under the objective test an apparent intention to be bound will suffice if 2 conditions are satisfied: 

· conduct of the alleged offeror shall be such as to induce a "reasonable person" to believe that he/she is making the alleged offer. 

· the alleged offeree shall actually hold that belief - ie believe that the offeror is making a genuine offer, as opposed, for example, to playing a game. 

The pattern specifies an originating business activity sending a business document to a responding business activity that may return a business signal or business document as the last responding message. The pattern mandates the acknowledgement of the requesting business document when it passes a “Business Acceptance” test, i.e. passes the content validation step in illustrated Figure 31. This acknowledgement can be substantive i.e. contains the terms of acceptance of a contract or it may be non-substantive i.e. a general auditable business signal. The intent of this commercial transaction pattern is to model the formation of an offer and acceptance commercial contract
 (Refer to the ??? for examples). If the requesting role transitions from their business activity into the control failure state then the role shall initiate a notification of failure (see notification of failure design pattern) commercial transaction to revoke their original offer.

Note that the “CONTRACTFAILED” final state can be omitted from the commercial transaction specification if there are no negative business acceptance documents specified.
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Figure 31  Business Transaction Activity Design Pattern

3.8.4 Query/Response Design Pattern

Figure 32 illustrates the query/response design pattern. The query/response design pattern specifies one business document as output and one business document as input. These documents adhere to the query/response business document design pattern specified in the previous section. Query/Response does not permit the return of auditable business signals i.e. receipt acknowledgement or business acceptance acknowledgement. 

The responding activity is most likely to be serviced by an organizational role i.e. not by an employee role. There is no non-repudiation requirement for these activities.
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Figure 32  Query/Response Activity Design Pattern

The query/response design pattern specifies a query for information that a responding partner already has e.g. against a fixed data set that resides in a database. The response comprises zero or more results each of which meet the constraining criterion in the query. For example, a query for the products under $500 will yield any number of product results in the same response all of which have a price under $500. This pattern should be used when the response comprises a collection of results each of which meet the constraining criterion specified in the query. The Request/Response design pattern should be used instead.

3.8.5 Request/Response Design Pattern

Figure 33 illustrates the request/response design pattern. Note that there is usually no residual obligation between both parties to fulfill the terms of a contract as in the Business Transaction Activity pattern. For example, a request for price and availability does not result in the responding party allocating product for future purchase and it does not result in the requesting party being obligated to purchase the products. This pattern specifies the exchange of a requesting and responding business document. Acknowledgement of business acceptance is not permitted – use the “Business Transaction Activity” stereotype if this is required. 

The responding activity is most likely serviced by organizational or employee roles. Non-repudiation is an optional requirement for these activities.
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Figure 33  Request/Response Activity Design Pattern

The request/response activity pattern shall be used for commercial contracts when an initiating partner requests information that a responding partner already has and when the request for business information requires a complex interdependent set of results. For example, a price and availability request may constrain the response such that the sum of all products returned in each of the results (one response may comprise zero or more results) shall be less than 100. This response requires some business processing on a query before a response is returned to the requestor. This flow pattern is used in conjunction with the Request/Response business document design pattern that includes syntax for expressing Business Constraints that apply to the collection of results in the response. If there is no “aggregate” or “interdependent” constraints that shall be applied to a set of results then the query/response pattern shall be used.

3.8.6 Request/Confirm Design Pattern

Figure 34 illustrates the request/confirm design pattern. Note that there is usually no residual obligation between both parties to fulfill the terms of a contract as in the Business Transaction Activity pattern. For example, a request for authorization to sell certain products expects a confirmation response to the request that confirms if the requestor is authorized or not authorized to sell the products. This pattern specifies the exchange of a requesting and responding business document. Acknowledgement of receipt is expected it is the initiator’s obligation to follow up on the request until an acknowledgement of receipt is received. Acknowledgement of business acceptance is not permitted – use the “Business Transaction Activity” stereotype if this is required. 

The responding activity is most likely serviced by organizational or employee roles. Non-repudiation is an optional requirement for these activities.
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Figure 34  Request/Response Activity Design Pattern

The request/confirm activity pattern shall be used for commercial contracts where an initiating partner requests confirmation about their status with respect to previously established contracts or with respect to a responding partner’s business rules.

3.8.7 Information Distribution Design Pattern

Figure 35 illustrates the information distribution design pattern. This pattern specifies the exchange of a requesting business document and the return of an acknowledgement of receipt business signal. This pattern is used to model an informal information exchange commercial transaction that therefore has no non-repudiation requirements.


[image: image15.wmf]Document

Request

:RequestingRole

:RespondingRole

Activity

START

CONTROL

FAILED

[CONTROLFAIL]

END

[SUCCESS]

<<InformationDistributionActivity>>

Activity


Figure 35  Information Distribution Design Pattern

3.8.8 Notification Design Pattern

Figure 36 illustrates the notification design pattern. This pattern specifies the exchange of a notifying business document and the return of an acknowledgement of receipt business signal. This pattern is used to model a formal information exchange commercial transaction that therefore has non-repudiation requirements.
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Figure 36  Notification Design Pattern

3.8.8.1 Notification of Failure Semantics

The intent of the notification of failure commercial transaction is to revoke an initial commercial contract offer if the contract formation process fails. The requesting partner can only initiate this commercial transaction. A responding partner is required to return an exception document or a negative acknowledgement document when an error is generated.

Notification of failure shall only be initiated when a terminating transaction does not leave both parties with a mutual agreement as to the state of a commercial transaction. This condition exists when:

1. The originating partner’s business activity times-out when waiting for a specified response to their requesting business document.

2. The originating partner’s responding business document is erroneous, not authorized or not digitally signed as agreed to in a Trading Partner Agreement.

The UN/EDIFACT model trading partner agreement (http://www.unece.org/trade/untdid/texts/d240_d.htm) recommends the following procedure be agreed to by both partners in their Trading Partner Agreement so as to leave each partner with a mutual understanding of when a contract is not formed:

“3.2.3.  In the event that the originating party has not received, for a properly transmitted Message, a required acknowledgement and no further instructions have been provided, the originating party may declare the Message null and void by so notifying the receiving party.”

The contract requestor initiates this commercial transaction when the originating partner times-out when waiting for a specified response.  Where notifications are sent is defined in a trading partner agreement and may be different for each commercial transaction.   

It is recommended that the Notification of Failure commercial transaction be executed over an alternate communication channel to prevent the inability to report failures potentially caused by communication failures.  It is recommended that the organizational entity responding to the notification of failure is different from the organization that failed to respond to the original business document request (“offer”).   

In an e-business network environment, this “alternate communications channel” should at least be interpreted to mean communicating with an application server that is different from the application server that has not serviced the original business document request.  Trading partners should, however, agree on this “alternate communications channel.”

This commercial transaction is not exercised when a responding business partner encounters a business process or control exception when responding to a business document request.

3.9 Network Component Interaction Diagram Pattern

Networked business services and business agents are configured to execute commercial transactions and business collaboration agreements. The UML sequence diagram notation is used to specify network component interactions. The following network component interactions are possible.

1. Service-Service. 

2. Agent-Service-Service.

3. Service-Service-Agent.

4. Service-Agent-Service.

5. Agent-Service-Agent

3.9.1 Service-Service

Business Transaction Activity
Time to perform equals time to acknowledge acceptance and no responding business document.
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Figure 37  Service-Service Interaction Pattern A

Time to perform equals time to acknowledge acceptance and a responding business document.
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Figure 38  Service-Service Interaction Pattern B

Time to perform is greater than time to acknowledge acceptance.
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Figure 39  Service-Service Interaction Pattern C

Query/Response Activity, Request/Response Activity and Request/Confirm Activity
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Figure 40  Service-Service Interaction Pattern D

Information Distribution Activity and Notification Activity
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Figure 41  Service-Service Interaction Pattern E

3.9.2 Agent-Service-Service

Business Transaction Activity
Time to perform equals time to acknowledge acceptance and no responding business document.
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Figure 42  Agent-Service-Service Interaction Pattern A

Time to perform equals time to acknowledge acceptance and a responding business document.
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Figure 43  Agent-Service-Service Interaction Pattern B

Time to perform is greater than time to acknowledge acceptance.
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Figure 44  Agent-Service-Service Interaction Pattern C

Query/Response Activity, Request/Response Activity and Request/Confirm Activity
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Figure 45 Agent-Service-Service Interaction Pattern D

Information Distribution Activity and Notification Activity
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Figure 46 Agent-Service-Service Interaction Pattern E

3.9.3 Service-Service-Agent

Business Transaction Activity
Time to perform equals time to acknowledge acceptance and no responding business document.

[image: image27.wmf] : 

OriginatingService

 : 

RespondingService

 : 

RespondingAgent

1. request(BusinessActionMessage)

1.1. signal(ReceiptAcknowledgement)

1.2. signal(AcceptanceAcknowledgement)

2. queryTxn( )

2.1. return(BusinessActionMessage)

2.1.1. signal(AcceptanceAcknowledgement)


Figure 47  Service-Service-Agent Interaction Pattern A

Time to perform equals time to acknowledge acceptance and a responding business document.
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Figure 48  Service-Service-Agent Interaction Pattern B

Time to perform is greater than time to acknowledge acceptance.
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Figure 49  Service-Service-Agent Interaction Pattern C

Query/Response Activity, Request/Response Activity and Request/Confirm Activity
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Figure 50  Service-Service-Agent Interaction Pattern D

Information Distribution Activity and Notification Activity

[image: image31.wmf] : 

OriginatingService

 : 

RespondingService

 : 

RespondingAgent

1. request(BusinessActionMessage)

1.1. signal(ReceiptAcknowledgement)

2. queryTxn( )

2.1. return(BusinessActionMessage)

2.1.1. response(BusinessActionMessage)


Figure 51  Service-Service-Agent Interaction Pattern E

3.9.4 Service-Agent-Service

Business Transaction Activity
Time to perform equals time to acknowledge acceptance and no responding business document.
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Figure 52  Service-Agent-Service Interaction Pattern A

Time to perform equals time to acknowledge acceptance and a responding business document.
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Figure 53  Service-Agent-Service Interaction Pattern B

Time to perform is greater than time to acknowledge acceptance.
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Figure 54  Service-Agent-Service Interaction Pattern C

Query/Response and Request/Response Activity 
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Figure 55  Service-Agent-Service Interaction Pattern D

Request/Confirm Activity
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Figure 56  Service-Agent-Service interaction Pattern E

Information Distribution Activity and Notification Activity
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Figure 57  Service-Agent-Service Interaction Pattern F

3.9.5 Agent-Service-Agent

Business Transaction Activity
Time to perform equals time to acknowledge acceptance and no responding business document.
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Figure 58  Agent-Service-Agent Interaction Pattern A

Time to perform equals time to acknowledge acceptance and a responding business document.
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Figure 59  Agent-Service-Agent Interaction Pattern B

Time to perform is greater than time to acknowledge acceptance.
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Figure 60  Agent-Service-Agent Interaction Pattern C

Query/Response Activity, Request/Response Activity and Request/Confirm Activity
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Figure 61  Agent Interaction Pattern D

Information Distribution Activity and Notification Activity
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Figure 62  Agent-Service-Agent Interaction Pattern E

4 Business Information Flow Design Patterns MetaModel

Business partners collaborate by linking their planning and execution business processes. This allows each partner to derive business efficiencies and to react quicker to customer demand. Business execution processes span the end-to-end flow of products and information from consumer demand through product sourcing and back to final product consumption. In discrete or continuous goods industries, collaboration is a series of source, make and deliver business processes
 executed by each business partner in the collaboration. Service industries collaborate in a series of fulfill, assure and bill business processes
 executed by each business partner in the collaboration.  

Business partners implement business process links through an interface of network computer e-business services that enforce commercial trading agreements modeled as collaborative exchanges of business information, in agreed sequences and within agreed timeframes. A commercial trading agreement is modeled either as a Commercial Transaction (CT) or a Business Collaboration Protocol (BCP). A CT is a request/response exchange of business information between the initiator of the transaction and the responder to the transaction request. A BCP is a choreograph of CT’s where either party to a trading agreement can initiate and respond to commercial transactions until the terms of their agreement are met. For example, creating a purchase order can be a CT where all the terms of an offer are accepted in a response or it can be a BCP where the terms of an offer are accepted piecemeal in multiple responses.

Process models are expressed using the Unified Modeling Language (UML) and the Object Constraint Language (OCL) both of which are standards maintained by the Object Management Group
 (OMG). The UML is a language expressive enough to specify the structure and behavior of objects that interact in any conceptual domain of discourse. A process model, however, is a specification of the structure and behavior of objects interacting business partner interfaces, a specialized domain of discourse. The UML metamodel (the model that defines the UML modeling language) is extended to include domain specific syntax and semantics using extension mechanisms know as stereotyping.  A business process metamodel is thus defined as an extension of the UML metamodel by extending the UML stereotype syntax and semantics with the syntax and semantics of the business process domain. Process models are then constructed using the syntax of the metamodel. Tools and applications that support the syntax and semantics of the business process metamodel will be able to support the construction and execution of business processes that execute within the global business network.

This chapter is a precise definition of the UML metamodel extension that facilitates the expression of a business processes as an object-oriented model. This extended metamodel is termed the e-Business Process Metamodel. 

Commercial Transaction Design Pattern MetaModel

The Commercial Transaction Design Pattern of a process model specifies the flow of business information
 between business roles as they perform business activities. The business process specification can be formal an in the formation of offer/acceptance commercial contracts as well as informal as in the announcement of new products.

This section specifies the abstract syntax and semantics of a CT and BCP model and model management packages. The abstract syntax of models is specified using stereotypes and tagged values. The semantics of models are specified using the truth semantics of well–formed-formula expressed with OCL expressions and with natural language.

4.1 Model Abstract Syntax

The syntax of e-business collaboration models comprises stereotypes and tagged values. The semantics of e-business collaboration models are specified using the truth semantics of well–formed-formula (specified as OCL expressions) and with language.

4.1.1 Stereotypes and Tagged Values 

Figure 63 specifies the modeling elements and their interrelationships that are used to express the structure and behavior of objects in the ANALYSIS MODEL of a CT and BCP model. Each element and interrelationship permitted in a ANALYSIS MODEL is defined in the metamodel specified in this section of the document.
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Figure 63  COMMERCIAL TRANSACTION DESIGN PATTERN  Abstract Syntax

BusinessActivity

The business activity is the state of a business action executed by a partner role during commercial transaction. This is an abstract class that is not a stereotype. 

Tagged Values:

IsAuthorizationRequired. If a partner role needs authorization to request a business action or to respond to a business action then the sending partner role shall sign the business document exchanged and the receiving partner role shall validate this business control and approve the authorizer. A responding partner shall signal an authorization exception if the sending partner role is not authorized to perform the business activity. A sending partner shall send notification of failed authorization if a responding partner is not authorized to perform the responding business activity.

isNonRepudiationRequired. If non-repudiation of origin and content is required then the business activity shall store the business document in its original form for the duration mutually agreed to in a trading partner agreement. A responding partner shall signal a business control exception if the sending partner role has not properly delivered their business document. A requesting partner shall send notification of failed business control if a responding partner has not properly delivered their business document.

This property provides the following audit controls:
Verify sending role identity (authenticate)
 – Verify the identity of the sending role (employee or organization). For example, a driver’s license or passport document with a picture is used to verify an individual’s identity by comparing the individual against the picture.
Verify content integrity
 – Verify the integrity of the original content sent from a partner role i.e. check that the content has not been altered by a 3rd party while the content was exchanged between partners.

timeToPerform.  Both partners agree to perform a commercial transaction within a specific duration. A responding partner shall exit the transaction if they are not able to respond to a business document request within the agreed timeout period. A sending partner shall retry a commercial transaction if necessary or shall send notification of failed business control (possibly revoking a contractual offer) if a responding partner does not deliver their business document within the agreed time period. The time to perform is the duration from the time a business document request is sent by a requesting partner role until the time a responding business document is “properly received
” by the requesting partner role. Both partners agree that the business signal document or business action document specified as the document to return within the time to perform is the “Acceptance Document
” in an on-line offer/acceptance contract formation process. 

TimeToAcknowlegeReceipt. Both partners agree to mutually verify receipt of a requesting business document within specific time duration. A responding partner shall exit the transaction if they are not able to verify the proper receipt of a business document request within the agree timeout period. A sending partner shall retry a commercial transaction if necessary or shall send notification of failed business control (possibly revoking a contractual offer) if a responding partner does not verify properly receipt of a business document request within the agreed time period.  The time to acknowledge receipt is the duration from the time a business document request is sent by a requesting partner until the time a verification of receipt is “properly received” by the requesting business partner. This verification of receipt is an audit-able business signal and is instrumental in contractual obligation transfer during a contract formation process (e.g. offer/accept).

timeToAcknowledgeAcceptance. Both partners agree to the need for a business acceptance document to be returned by a responding partner after the requesting business document passes a set of business rules. The time to acknowledge business acceptance of a requesting business document is the duration from the time a requesting partner sends a business document until the time an acknowledgement of acceptance is “properly received” by the requesting partner. A responding partner shall exit the transaction if they are not able to acknowledge business acceptance of a business document request within the agreed timeout period. A sending partner shall retry a commercial transaction if necessary or shall send notification of failed business control (possibly revoking a contractual offer) if a responding partner does not acknowledge acceptance of a business document within the agreed time period.

RequestingBusinessActivity

A requesting business activity is a business activity that is performed by a partner role requesting commerce from another business partner role.

Tagged Values:

isNonRepudiationOfReceiptRequired. Both partners agree to mutually verify receipt of a requesting business document and that the receipt shall be non-reputable. A receiving partner shall send notification of failed business control (possibly revoking a contractual offer) if a responding partner has not properly delivered their business document.

Non-repudiation of receipt provides the following audit controls.
Verify responding role identity (authenticate) 
 – Verify the identity of the responding role (individual or organization) that received the requesting business document.
Verify content integrity
 – Verify the integrity of the original content of the business document request.

retryCount. 
Both partners agree to the number of times to retry a transaction when a time-out-exception condition is signaled. This parameter only applies to time-out signals and not business process controls or document content exceptions. 

RespondingBusinessActivity

A responding business activity is a business activity that is performed by a partner role responding to another business partner role’s request for commerce.

Tagged Values:

isIntelligibleCheckRequired. Both partners agree that a responding partner role shall check that a requesting document is not garbled (unreadable, unintelligible) before verification of properly receipt is returned to the requesting partner. Verification of receipt shall be returned when a document is “accessible” but it is preferable to also check for garbled transmissions at the same time in a point-to-point synchronous business network where partners interact without going through an asynchronous service provider.

InformationEntity

An information entity realizes structured business information that is exchanged by partner roles performing activities in a commercial transaction.  Information entities include or reference other information entities through associations. 

A secure information entity is an information entity with security controls. Security controls shall be specified when information shall be secured within an enterprise until it is accessed by an authorized partner role.

These parameters on this model element shall be specified in a manner that ensures document integrity by maintaining a “chain-of-custody” from the sender to the intended recipient of the business information.

Tagged Values:

isConfidential. The information entity is encrypted so that unauthorized parties cannot view the information.

isTamperProof. The information entity has an encrypted message digest that can be used to check if the message has been tampered with. This requires a digital signature (sender’s digital certificate and encrypted message digest) associated with the document entity.

isAuthenticated. There is a digital certificate associated with the document entity. This provides proof of the signer’s identity.

StructuredDocument

A structured document is a information entity container. 

UnstructuredDocument

An unstructured document is any document that is not comprised of document entities. 

Tagged Values:

dataType. 
This property specifies the document type. It is recommended that a registered MIME type by used for this property (refer to http://www.iana.org) for registered MIME types. Partners can agree to use their own experimental MIME types.

OrganizationalRole

Only an organization performs a particular role in an e-business collaboration. An employee does not perform these activities.

FunctionalRole

A partner role is a functional role, an employee role or an organizational role. Either an employee role or an organizational role can perform a functional role. 

An organizational role shall be performed by a conforming network component that provides a business service. 

EmployeeRole

An employee for business/legal reasons can only perform an employee role. Usually the details of the employee shall be captured and stored/transmitted to another partner for auditing/liability purposes when the two partner roles are not in the same organization.

CommercialTransaction

A commercial transaction is a set of business information and business signal exchanges between two commercial partners that shall occur in an agreed format, sequence and time period. If any of the agreements are violated then the transaction is terminated and all business information and business signal exchanges shall be discarded. Commercial transactions can be formal as in the formation of on-line offer/acceptance commercial contracts and informal an in the distribution of product announcements. Commercial transactions can comprise sub-transactions.

Tagged Values:

isSecureTransportRequired. Both partners shall agree to exchange business information using a secure transport channel. The following security controls ensure that business document content is protected against unauthorized disclosure or modification and that business services are protected against unauthorized access. This is a point-to-point security requirement. Note that this requirement does not protect business information once it is off the network and inside an enterprise. The following are requirements for secure transport channels.

Authenticate sending role identity
 – Verify the identity of the sending role (employee or organization) that is initiating the role interaction (authenticate). For example, a driver’s license or passport document with a picture is used to verify an individual’s identity by comparing the individual against the picture.

Authenticate receiving role identity – Verify the identity of the receiving role (employee or organization) that is receiving the role interaction.

Verify content integrity
 – Verify the integrity of the content exchanged during the role interaction i.e. check that the content has not been altered by a 3rd party.

Maintain content confidentiality
 – Confidentiality ensures that only the intended, receiving role can read the content of the role interaction. Information exchanged during role interaction shall be encrypted when sent and decrypted when received. For example, you seal envelopes so that only the recipient can read the content.

BusinessCollaborationProtocol

A business collaboration protocol choreographs one or more commercial transaction activities. A business collaboration protocol is not a transaction and should be used in cases where transaction rollback is inappropriate. For example, a buying partner may request a purchase order creating from a selling partner. The selling partner may partially accept purchase order and thus complete the transaction but may only return shipping information on part of the order. The buying partner is sent any number of later notifications regarding the outstanding portions of the order until the order is completely reconciled.

partner.
The partners that collaborate are enumerated so that they can be associated with the roles that they provide in each of the commercial transaction activities.

BusinessPartner

The business partners that participate in business collaborations are enumerated for each business collaboration protocol. Partners provide the initiating and responding roles in the protocol.

role.
The roles provided by each of the partners in the business collaboration protocol. A partner provides each initiating and responding role in a commercial transaction activity.

CommercialTransactionActivity

A commercial transaction activity is a business collaboration protocol activity that executes a specified commercial transaction. The commercial transaction activity can be executed more than once if the isConcurrent property is true.

Tagged Values:

timeToPerform.  Both partners agree to perform a commercial transaction activity within a specific duration. The originating partner shall send a failure notification to a responding partner on timeout. A responding partner simple terminates its activity. The time to perform is the duration from the time a commercial transaction activity initiates the first commercial transaction until there is a transition back to the initiating commercial transaction activity. Both partners agree that the business signal document or business action document specified as the document to return within the time to perform is the “Acceptance Document
” in an on-line offer/acceptance contract formation process. 

transaction.
This property relates a specific commercial transaction to a commercial transaction activity. The commercial transaction activity executes the commercial transaction.

isConcurrent.
If the commercial transaction activity is concurrent then more than one commercial transaction can be open at one time. If the commercial transaction activity is not concurrent then only one commercial transaction activity can be open at one time.

DocumentEnvelope

A document envelope is a container for structured and unstructured business documents.

4.1.2 Well-formedness Rules

The following well-formedness rules apply to the business operational view metamodel package.

BusinessActivity

[1] If non-repudiation is required then the input or returned business document shall be a tamper-proofed entity.

[2] If authorization is required then the input business document and business signal shall be an authenticated or a tamper proofed secure entity.

[3] The time to acknowledge receipt shall be less than the time to acknowledge acceptance if both properties have values.

 timeToAcknowlegeReceipt < timeToAcknowlegeAcceptance
[4] If the time to acknowledge acceptance is null then the time to perform an activity shall either be equal to or greater than the time to acknowledge receipt.
[5] The time to perform a transaction cannot be null if either the time to acknowledge receipt or the time to acknowledge acceptance is not null.
[6] If non-repudiation of receipt is required then the time to acknowledge receipt cannot be null.
[7] The time to acknowledge receipt, time to acknowledge acceptance and time to perform cannot be zero.
[8] If non-repudiation is required at the requesting business activity, then there shall be a responding business document.
[9] The time to acknowledge receipt, time to acknowledge acceptance and time to perform properties shall be specified for both the requesting and responding business activities and they shall be equal.
RequestingBusinessActivity
[10] There shall be one input transition whose source state vertex is an initial pseudo state.

[11] There shall be one output transition whose target state vertex is a final state specifying the state of the machine when the activity is successfully performed.

[12] There shall be one output transition whose target state vertex is a final state specifying the state of the machine when the activity is not successfully performed.

[13] There shall be one output transition to an object state that in turn has one output transition to a responding business activity.

[14] There shall be zero or one input transition from an object state that in turn has one input transition from a responding business activity.

RespondingBusinessActivity
[15] There shall be one input transition from an object state that in turn has one input transition from a requesting business activity.

[16] There shall be zero or one output transition to an object state that in turn has an output transition to a requesting business activity.

Object Flow State

[17] The source and target of an object flow shall not be the same business activity.

[18] The source and target of the requesting object flow shall be opposite to the source and target of the responding object flow.

Information Entity

[19] The associations on an information entity shall be aggregation relationships with other information entities to form a partonomy, a hierarchical decomposable arrangement of business document parts.

[20] The information entity associations only shall be navigable from a containing entity to an element entity (has-part relationship).

[21] Constraints on an information entity association shall be specified on the role of the part (supplier) with respect to the whole (client).

[22] The client and supplier of an entity association shall not be the same entity.

Business Collaboration Protocol

[23] A business partner cannot provide both the initiating and responding roles of the same commercial transaction activity.

4.2 Model Semantics

The semantics of each element of the Commercial Transaction Design model metamodel is defined in this section.

Figure 64 illustrates the interrelationships between the Commercial Transaction Design model elements.
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Figure 64  Commercial Transaction Design Pattern Illustration

4.2.1 Business Activities

A business activity is an activity performed by a partner role participating in a commercial transaction. There are two business activities in a commercial transaction each of which is performed by one of two partners engaged in a commercial endeavor. A business partner that is initiating the commercial transaction performs a requesting business activity. A business partners that is responding to a request to engage in a commercial transaction perform a responding business activity. 

A commercial transaction specifies either a synchronous or asynchronous flow of control between two activities. The commercial transaction is a unit of work. All of the interactions in a commercial transaction shall succeed or the transaction shall be rolled back to a defined state before the transaction was initiated.

There are two business signals that can be asynchronously returned to the initiator of the commercial transaction: a business signal to verify proper receipt of a business document request and a business signal to non-substantively confirm the acceptance of a requesting business document for business processing.

If any of the time out parameters are exceeded, a time out exception shall be thrown. If the retryCount property on the responding business activity is greater than zero then the commercial transaction shall be re-initiated (or a notification of failed business control – possibly revoking a contractual offer – shall be sent). All business signals and business documents returned after the transaction was initiated and up until the time out exception shall be discarded. The recurrence property specifies the number of times a commercial transaction shall be initiated. If the recurrent property value is 3 then the commercial transaction can be initiated a total of 4 times (the first initiation plus 3 retries). The time to perform property specifies the time to perform a single commercial transaction.

A responding partner simply terminates if a timeout is thrown. This prevents responding commercial transactions from hanging indefinitely. 

A partner role that initiates an asynchronous commercial transaction does not need to receive any business signals.  A partner role that initiates a synchronous business transaction shall be able to receive business signals and shall block until the flow of control is returned. This should not preclude the initiation and execution of multiple concurrent commercial transactions, however.

If any business exceptions (includes negative receipt and acceptance acknowledgements) are signaled then the commercial transaction shall terminate. The commercial transaction shall not be re-initiated even if the retryCount parameter is not zero. Commercial transactions shall only be retried if a timeout exception is thrown.

There are two business signals that are used for on-line commercial contract formation and auditing:

· Acknowledge receipt business signal. The UN/EDIFACT model Trading Partner Agreement (TPA) suggests that a partners should agree on the point at which a message can be "said" to be properly received and this point should be when a receiving partner can "read" a message. They suggest this should be the point after which a message passes a structure/ schema validity check. Note that this is not a necessary condition for verifying proper receipt, only accessibility is. The property isIntelligibleCheckRequired allows partners to agree that a message should be “readable” before its receipt is verified.

· Acknowledge acceptance business signal. The UN/EDIFACT model TPA suggests that partners should agree on the point at which a message can be "said" to be accepted for business processing and this point should be after the contents of a business document have passed a business rule validity check. For example, if I order 100000000000 copies of a single book from Amazon I am assuming it will fail some business rule check. These business rules are often found in trading contracts.

Figure 65 and Figure 66 show the valid activity states for requesting and responding partner roles respectively. The behavior of each role is determined by the values specified for each business activity.

Business models may find it convenient to develop commercial transaction design patterns to facilitate the development of their specifications. The following five property-value conventions for commercial transactions have proven useful in the application of the metamodel to existing business requirements.

1. Commercial Transaction

2. Request / Confirm

3. Query / Response

4. Request / Response

5. Notification

6. Information Distribution

These conventions are applied by stereotyping the requesting business activity with the following syntax.

Transaction
Stereotype

Commercial Transaction
«CommercialTransactionActivity»

Request / Confirm
«RequestConfirmActivity»

Query / Response
«QueryResponseActivity»

Request / Response
«RequestResponseActivity»

Notification
«NotificationActivity»

Information Distribution
«InformationDistributionActivity»

The following table specifies the property-values for requesting business activities for each of the commercial transaction stereotypes.


Time to Acknowledge Receipt
Time to Acknowledge Acceptance
Time to Perform
Authorization Required
Non-repudiation of Origin and Content
Non-repudiation of Receipt
Recurrence

Business Transaction
2hrs
6hr
24hr
true
true
true
3

Request / Confirm
null
null
24hrs
false
false
true
3

Request / Response
null
null
4hrs
false
false
null
3

Query / Response
null
null
4hrs
false
false
null
3

Notification
24hrs
null
24hrs
false
true
true
3

Information Distribution
24hrs
null
24hrs
false
false
false
3

The following table specifies the property-values for responding business activities for each of the commercial transaction stereotypes.


Time to Acknowledge Receipt
Time to Acknowledge Acceptance
Time to Perform
Authorization Required
Non-repudiation of Origin and Content

Business Transaction
2hrs
6hr
24hr
true
true

Request / Confirm
2hrs
null
24hrs
true
false

Request / Response
null
null
4hrs
false
false

Query / Response
null
null
4hrs
false
false

Notification
24hrs
null
24hrs
false
false

Information Distribution
24hrs
null
24hrs
false
false

It is recommended that the following stereotype be used on the responding business activity when authorization is required for a responding activity to respond to a business document request.

Business Activity
Stereotype

Authorized Activity
«AuthorizedActivity»

Another convention that makes the application of these stereotypes easier is to only stereotype the requesting business activity when a symmetrical business relationship is designed. With this convention the time to perform, time to acknowledge receipt, time to acknowledge acceptance, non-repudiation and authorization requirements are assumed symmetrical and thus applicable equally to both the requesting and responding business activities.

4.2.1.1 Timeout Exceptions

A time-out parameter shall be specified whenever a requesting partner expects one or more responses to a business document request. A requesting partner shall not remain in an infinite wait state. There shall be a time-out parameter specified for each expected response. There are four possible responses and hence four potential time-out specifications:

Acknowledge Receipt. The time a responding role has to acknowledge receipt of a business document.

Non-Substantive Acknowledge Business Acceptance. The time a responding role has to non-substantively acknowledge business acceptance of a business document.

Substantive Acknowledge Business Acceptance. The time a responding role has to substantively acknowledge business acceptance of a business document.

Perform Transaction. The time a commercial transaction has to complete. 

The time-out value for each of the time-out parameters is absolute i.e. not relative to each other. All timers start when the requesting business document is sent. The timer values shall comply with the well-formedness rules in the previous section.
If the retry count is not zero and a time-out condition is signaled for any of the expected responses then the original business document shall be resent from the initiating partner role. The original business document shall be sent even if responding acknowledgements have already been received.

If an initiating partner receives a response after a time-out condition is signaled and the original business document has already been resent then this shall be ignored. A responding partner that receives a business document from a retry shall terminate their responding transaction for the previous business document and the retry request shall be serviced.

Upon sending a business document retry, it SHALL be guaranteed that the sending party resends an identical business document, save for a timestamp. Otherwise, a receiving partner shall be capable of rolling back an incoming business document at any point in time through the acknowledgment interval, acceptance interval, and back-end processing interval.

When the time to perform an activity equals the time to acknowledge receipt or the time to acknowledge business acceptance then the highest priority time out exception shall be used when the originator provides a reason for revoking their original business document offer. The time to perform exception is lower priority than both the time to acknowledge receipt and the time to acknowledge business acceptance.

4.2.1.2 Business Protocol Exceptions

A business protocol exception terminates the business transaction. The following are business protocol exceptions.

1. Negative acknowledgement of receipt. The structure/schema of a message is invalid.

2. Negative acknowledgement of acceptance. The business rules are violated.

3. Performance exceptions. The requested business action cannot be performed.

4. Sequence exceptions. The order or type of a business document or business signal is incorrect.

5. Syntax exceptions. There is invalid punctuation, vocabulary or grammar in the business document or business signal.

6. Authorization exceptions. Roles are not authorized to participate in the commercial transaction. 

7. Business process control exceptions. Business documents are not signed for non-repudiation.

A responding role that throws a business protocol exception signals the exception back to the requesting role and then terminates the commercial transaction. A requesting role that throws a business protocol exception terminates the transaction and then sends a notification revoking the offending business document request. The requesting role cannot send a business signal to the responding role. 

4.2.1.3  Pattern Property Modification Rules

The following rules apply when modifying design pattern properties.

1. If the convention for a time property value is >0 then it cannot be changed to NA.

2. If the convention for a time property value is NA then it cannot be changed. This is because the change would add or remove a role interaction that is not allowed, as it will change the convention.

3. The non-repudiation values specified in the convention cannot be changed except that both Query/Response and Request/Confirm can be changed to non-repudiation required. Changing any of the other non-repudiation values would change the semantic meaning of the commercial transaction.

4. The Authorization Required property can only be changed to N.  It cannot be changed to Y if it is already set to N according to the convention.

4.2.2 Requesting Business Activity

Preconditions and post-conditions should be specified when there are structure or content constraints that apply to the document when it is used in a particular commercial transaction. 
Preconditions are specified in the guard of a transition from the initial pseudo state to a requesting business activity. Post-conditions are specified in the guard of a transition from a requesting business activity to state vertex that is the state of the machine when the business activity is successfully performed.

4.2.3 Object Flow

Business documents flow states specify the business document flow between roles as they perform business activities. Each business document has a source and target business activity.

An object flow has a type that is a document envelope. An envelope contains one or more structured and unstructured business documents. A business document is signed if non-repudiation of origin and content is required. A detached signature is used to provide non-repudiation of origin and content of a business document as it pertains to the entire document. The signature shall be part of the business document for authorization as the content of the document is authorized.

Structured business documents contain information entities. Information entities contain other information entities. Containment is modeled using UML associations. 

4.2.4 Business Collaboration Protocol

4.2.5 CTD-to-Analysis Mapping

A Commercial Transaction Design  model is the business operational view of a business process that meets the requirements of a business process as described in a Analysis model. Figure 67 illustrates the elements of the Commercial Transaction Design  Pattern  metamodel that map to elements of the Analysis metamodel.
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Figure 67  Commercial Transaction Design  Pattern-to-Analyis Syntax Map

A functional role in the Commercial Transaction Design  Pattern  is a refinement of a Analysis Actor performing a particular role as described in a commercial transaction Use Case. A commercial transaction is an activity graph that is a refinement of an Analysis Senerio Use Case. Roles are modeled in a commercial transaction activity graph and partner types and their roles are modeled in a Use Case model. The conditional constraints on business information that are described in Analysis collaborations are described using business information entity constraints and business information constraints.

A business collaboration protocol activity graph is a refinement of a Analysis Use Case.

5 The Network Component Interaction Design Metamodel

This Network Component Interaction Design (NCID) of the e-business partner interface process metamodel captures the syntax and semantics of business actions and their exchange between network components that provide business services. The NCID’s metamodel specifies the elements of an execution process (Service Collaboration) that comprises business transaction exchange between network component business services as a result of the execution of business activities.  The functional service model is a reification of the business operational view model.

The first part of this section specifies the syntax and semantics of execution processes. The second part of this section specifies the organizational management elements of these execution process models. 

5.1 Model Abstract Syntax

5.1.1 Stereotypes and Tagged Values 

Figure 68 specifies the modeling elements and their interrelationships that are used to express the structure and behavior of objects in the FSV of a Commercial Transaction and Business Collaboration Protocol model. Each element and interrelationship permitted in a FSV is defined in the metamodel specified in this section of the document.
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Figure 68  NCID Abstract Syntax

Agent

An agent is a network component that shall implement protocols up to the agent layer of the e-business network application, communications model. 

Associations:

forService.         An agent acts on behalf of a service.

Operations:

return(a:BusinessActionMessage).  Return a business action message to this agent. This agent becomes the owner of the business action. The argument may not be null.

transfer(a: BusinessActionMessage). Transfer a business action message to this agent. This agent becomes the owner of the business action. The argument may not be null.

BusinessService

A business service is a network component that responds to business transaction requests initiated by other services. 

Operations:

callTransaction(a: RequestingServiceTransaction). 
response(a:BusinessAction). Response to a timed (synchronous) business action request.

request(a:BusinessAction). Request to perform a business action. This request can be timed or asynchronous.

signal(a:BusinessAction). Asynchronous signal returned for security, auditing and execution control.

return(a:BusinessAction). Return a business transaction from an enterprise component after a business action has been performed.

checkProcessControls(). Requests the Business Service to validate the current state of the current business transaction.

checkSecurityControls().Requests the Business Service to validate the security controls of the current business transaction.

Associations:

transactions. The ServiceTransactions that support this BusinessService.

ServiceTransaction

A ServiceTransaction is a mutually binding interaction between an initiating service and a responding service. 

Tagged Values:

isNonRepudiationRequired. If non-repudiation of origin and content is required then the business activity shall store the business document in its original form for the duration mutually agreed to in a trading partner agreement. A responding partner shall signal a business control exception if the sending partner role has not properly delivered their business document. A requesting partner shall send notification of failed business control if a responding partner has not properly delivered their business document.

This property provides the following audit controls:
Verify sending role identity (authenticate)
 – Verify the identity of the sending role (employee or organization). For example, a driver’s license or passport document with a picture is used to verify an individual’s identity by comparing the individual against the picture.
Verify content integrity – Verify the integrity of the original content sent from a partner role i.e. check that the content has not been altered by a 3rd party while the content was exchanged between partners.

timeToPerform.  Both partners agree to perform a commercial transaction within a specific duration. A responding partner shall exit the transaction if they are not able to respond to a business document request within the agreed timeout period. A sending partner shall retry a commercial transaction if necessary or shall send notification of failed business control (possibly revoking a contractual offer) if a responding partner does not deliver their business document within the agreed time period. The time to perform is the duration from the time a business document request is sent by a requesting partner role until the time a responding business document is “properly received
” by the requesting partner role. Both partners agree that the business signal document or business action document specified as the document to return within the time to perform is the “Acceptance Document
” in an on-line offer/acceptance contract formation process. 

timeToAcknowlegeReceipt. Both partners agree to mutually verify receipt of a requesting business document within specific time duration. A responding partner shall exit the transaction if they are not able to verify the proper receipt of a business document request within the agree timeout period. A sending partner shall retry a commercial transaction if necessary or shall send notification of failed business control (possibly revoking a contractual offer) if a responding partner does not verify properly receipt of a business document request within the agreed time period.  The time to acknowledge receipt is the duration from the time a business document request is sent by a requesting partner until the time a verification of receipt is “properly received” by the requesting business partner. This verification of receipt is an audit-able business signal and is instrumental in contractual obligation transfer during a contract formation process (e.g. offer/accept).

timeToAcknowledgeAcceptance. Both partners agree to the need for a business acceptance document to be returned by a responding partner after the requesting business document passes a set of business rules. The time to acknowledge business acceptance of a requesting business document is the duration from the time a requesting partner sends a business document until the time an acknowledgement of acceptance is “properly received” by the requesting partner. A responding partner shall exit the transaction if they are not able to acknowledge business acceptance of a business document request within the agreed timeout period. A sending partner shall retry a commercial transaction if necessary or shall send notification of failed business control (possibly revoking a contractual offer) if a responding partner does not acknowledge acceptance of a business document within the agreed time period.

Associations:

requestingAction. The BusinessActionMessage that initiates this ServiceTransaction.

respondingAction. The BusinessActionMessage that is the response to theRequestingAction  Not all requesting actions require a response message. In this case a ‘non-substantive’ acknowledgement is sufficient.  

receiptAcknowledgement. A BusinessSignalMessage that affirms receipt of a BusinessActionMessage.

exceptions.
BusinessSignalMessages that report control or process exceptions.

acceptanceAcknowledgement. An acceptanceAcknowledgement is a BusinessSignalMessage  that affirms the acceptance of a action request. This business signal is an acceptance from a legal viewpoint. Through this acceptance mechanism, responsibility for the transaction is transferred to the responding business service.

NetworkComponent

A network component is a logical computing component in a distributed network environment.

Tagged Values:

isSecuredTransportRequired. Both partners shall agree to exchange business information using a secure transport channel. The security controls ensure that business document content is protected against unauthorized disclosure or modification and that business services are protected against unauthorized access. This value is derived from the isSecuredTransportRequired property of the CommercialTransaction in the CTD. 

BusinessMessage

A BusinessMessage is a document or information that is exchange between business processes. 

Associations:

header. 
Message header that contains security, signature and dictionary reference information.

MessageEnvelope

A MessageEnvelope is container used to route BusinessActionMessages. 

Associations:

header. 
Message header that contains security, signature and dictionary reference information.

body.
One or more business messages that are carried with this envelope. 

prototype.
Identification of the message envelope prototype.

BusinessActionMessage

A BusinessActionMessage is a specialized StructuredMessage used to convey BusinessDocuments (from CTD between two business processes via a network component.

BusinessSignalMessage

A BusinessSignalMessage is used to convey control and exception conditions between two business processes.

Associations:

forAction.
References the BusinessActionMessage that this BusinessSignalMessage correlates to. Signals are returned to an initiating service by a responding service.

RequestingServiceTransaction

A RequestingServiceTransaction is the initial business transaction within a CommerialTransaction. 

Tagged Values:

recurrence. Specifies the number of attempts a RequestingServiceTransaction may be sent in response to a control exception. Control exceptions are those which were generated as a result of a control failure (e.g. TimeOut, Authentication, ect)

isNonRepudiationOfReceiptRequired. The isNonRepudiationOfReceiptRequired is derived from the RequestingBusinessActivity(COMMERCIAL TRANSACTION DESIGN ) and indicates that both partners agree to mutually verify receipt of a requesting business document and that the receipt shall be non-reputable. 

RespondingServiceTransaction

A RespondingServiceTransaction is the responding business transaction within a CommercialTransaction to a particular RequestingServiceTransaction. 

Tagged Values:

isIntelligibleCheckRequired. Both partners agree that a responding partner role shall check that a requesting document is not garbled (unreadable, unintelligible) before verification of properly receipt is returned to the requesting partner. 

ServiceCollaboration

A ServiceCollaboration comprises a set of interactions (service request) between network components, which comprises one business collaboration (from CTD)

Associations:

components. 
References the NetworkComponent that participates in this collaboration.

interactions. 
References the BusinessTransactions that are exchanged between the NetworkComponents.
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Figure 69  NCID Abstract Syntax (Business Signals)

Acknowledgement

An acknowledgement is an asynchronous business signal that acknowledges some aspect of a received business action message (request). The acknowledgement is sent to the service from which the business action message was received.

AcceptanceAcknowledgement

An acceptance acknowledgement business signal is returned to the initiating service if the business action message (request) content is valid with respect to the responding services business rules and the responding service is willing to perform further processing activities with this content. The initiating service shall not assume that the responding service will act on a request that has not been accepted by the responding service. A trading partner agreement shall agree that a receiving service has “legally” accepted a business action request (BusinessActionMessage ) when the BusinessActionMessage has been “accpeted” by the receiving service. At this point there is transference of legal responsibility for the fulfillment of this request by the receiving service. This signal is required if the correlating ServiceTransaction has the timeToAcknowledgeAcceptance attribute set to a duration greater than zero.

BusinessSignal

A business signal is an object that is transmitted asynchronously back to an activity that initiated the transfer of business process execution control. 

ControlException

A ControlException signals an error condition in the management of a ServiceTransaction within a ServiceCollaboration. This signal is asynchronously returned to the initiating service that originated the request. This exception shall terminate the ServiceCollaboration. These errors deal with the mechanisms of message exchange such as verification, validation, authentication and authorization and will occur up to message acceptance. Typically the rules and constraints applied to the message will have only dealt with structure, syntax and message element values.  

ProcessException

A ProcessException signals an error condition in a business activity. This signal is asynchronously returned to the initiating service that originated the request. This exception shall terminate the ServiceCollaboration.  These errors deal with the mechanisms that process the ServiceTransaction and will occur after message verification and validation. Typically the rules and constraints applied to the message will deal the semantics of message elements and the validity of the request itself and the content is not valid with respect to a responding service’s business rules.  This type of exception is usually generated after an AcceptanceAcknowledgement has been returned.  

ReceiptAcknowledgement

Acknowledges the receipt of a BusinessActionMessage. This business signal is returned by the responding service to acknowledge the receipt of a BusinessActionMessage if it is syntactically and structurally valid. A trading partner agreement shall agree that a receiving service has “legally” received a business action request (BusinessActionMessage ) when the BusinessActionMessage can be “read” by the receiving service. This signal is required if the correlating has the timeToAcknowledgeReceipt attribute set to a duration greater than zero.

5.1.2 Well-formedness Rules

The following well-formedness rules apply to the NCID metamodel package.

5.2 Model Semantics

The semantics of each element of the NCID metamodel is defined in this section.

Figure 70 illustrates the interrelationships between the NCID modeling elements.
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Figure 70  NCID Model Semantics

5.2.1 Agent

An agent acts on behalf of a service. An agent can be a user agent such as a web browser but may also be an agent acting on behalf of another service. An agent is a network component that shall implement protocols up to the agent layer of the e-business network application, communications model. An agent has no network identity as a business service component. A user agent acts as an intermediary between a business service and an employee. 

5.2.2 BusinessService

A business service is a network component that responds to business transaction requests initiated by other services. A business service implements protocols in all of the layers of the e-business network application, communication model. Business services monitor the execution of service collaborations. A service component has network identity as a business service.

5.2.3 ServiceTransaction

A ServiceTransaction is a mutually binding interaction between an initiating service and a responding service. There may be zero or more business signals exchanged during the interaction that can be used for security, auditing and process control.  A set of business transactions as defined by a CommercialTransaction (from CTD) is a unit of work. Both services in the CommercialTransaction (CT) shall agree to the CT’s conclusion or both sides shall roll back to a state before the intial RequestingServiceTransaction was initiated.

A timed ServiceTransaction is a synchronous transaction that shall complete within the specified time. An asynchronous transaction is a one-way exchange of a business action.

5.2.4 NetworkComponent

A network component is a logical computing component in a distributed network environment. Network transport security is specified and enabled by the networkcompoent.

5.2.5 BusinessMessage

A BusinessMessage is an information document that is exchange between business processes. The message header provides for security, signature and dictionary reference information.

5.2.6 MessageEnvelope

A MessageEnvelope is used to define routing information and privacy properties for one or more BusinessActionMessage that is contained within the message envelope. The MessageEnvelope is the highest level of containment for information that is exchange between two business processes.

5.2.7 BusinessActionMessage

A BusinessActionMessage is a specialized StructuredMessage used to convey BusinessDocuments (from COMMERCIAL TRANSACTION DESIGN ) between two business processes via a network component.

5.2.8 BusinessSignalMessage

A BusinessSignalMessage is a specialized StructuredMessage used to convey control and exception conditions between two business processes as it relates to a particular BusinessActionMessage request. A BusinessSignalMessage is transmitted asynchronously back to an business process that initiated the transfer of business process execution control.

5.2.9 RequestingServiceTransaction

A RequestingServiceTransaction is the initial business transaction within a CommerialTransaction. When a CommercialTransaction fails, the rollback is to the state of the system and business process as it was just before the initiation of the transaction. If the recurrence property is set to a positive value the request is tried again until the count is decremented to zero. Retrys only occur on the receipt of a control exception which may be an indicator that the failure could have been technical in nature. If the exception was a process exception then the recurrence counter is not applicable, since the exception was generated due to the failure of a business rule and shall be redress by higher level processes.

If a isNonRepudiationOfReceiptRequired is true, this indicates that both partners agree to mutually verify receipt of a requesting business document and that the receipt shall be non-reputable. A receiving partner shall send notification of failed business control (possibly revoking a contractual offer) if a responding partner has not properly delivered their business document.

Non-repudiation of receipt provides the following audit controls.
Verify responding role identity (authenticate) 
 – Verify the identity of the responding role (individual or organization) that received the requesting business document.
Verify content integrity – Verify the integrity of the original content of the business document request.

5.2.10 RespondingServiceTransaction

A RespondingServiceTransaction is the responding business transaction within a CommercialTransaction to a particular RequestingServiceTransaction. Typically all CommercialTransaction are defined in RequestingServiceTransaction/ RespondingServiceTransaction pairs.  If the isIntelligibleCheckRequired property is ture then both partners agree that a responding partner role shall check that a requesting document is not garbled (unreadable, unintelligible) before verification of properly receipt is returned to the requesting partner. Verification of receipt shall be returned when a document is “accessible” but it is preferable to also check for garbled transmissions at the same time in a point-to-point synchronous business network where partners interact without going through an asynchronous service provider.

5.2.11 Service Collaboration

A ServiceCollaboration specifies the interactions between network components. It specifies the conditions and/or constraints by which interactions are executed.


Message Model Semantics

Figure 71 specifies the semantics for the definition of business messages.
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Figure 71  FSV Message Model Semantics

5.2.12 BusinessActionMessage

The BusinessActionMessage specifies the business activity that processes a business request and the header and body of the message. The BusinessActionMessage maps to the business document that was defined in the CTD  and defines process routing and security constraints

5.2.13 ElementId

The ElementId identifies the dictionary prototype template which defines the MessageEvelope, BusinessMessage and the Entities used in the construction of the message. 

5.2.14 InformationEntity

An Entity is the basic element for specifying information elements. Along with the name and type, it specifies privacy and security for the information.

5.2.15 MessageEnvelope

A MessageEnvelope is the highest level container for transporting business documents between business processes via network components.

5.2.16 BusinessActionMessage

A BusinessActionMessage is a specialization of a StructuredMessage used to invoke a business process in the receiving system.

5.2.17 BusinessSignalMessage

A BusinessSignalMessage is a specialization of a StructuredMessage used to convey control and process exceptions occurring in a business process in the receiving system to a business process in the initiating system.

5.2.18 UnstructuredMessage

A UnstructuredMessage is a specialization of a BusinessMessage used to transport arbitrary bit streams such as would be the case for images, video and audio.

5.2.19 StructuredMessage

A StructuredMessage is a specialization of a BusinessMessage used to transport structured information.

5.3 Model Management Abstract Syntax  & Semantics

The following stereotypes and tagged values are contained in the functional service view management metamodel.  Figure 72 illustrates the interrelationships between the FSV model management and model elements.
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Figure 72  Model Management Illustration

Appendix I Example Commercial Contract Formations

The following commercial contract formations are taken from: 

“The Commercial use of Electronic Data Interchange, Section of Business Law American Bar Association, A report and model trading partner agreement, http://www.abanet.org/buslaw/catalog/5070258.html.”

Example1:

XYZ has specified its mainframe computer as its Receipt Computer. ABC sends a Document to XYZ’s Provider, but the Document is never made accessible [fails to pass message schema validation in a DTD
] to XYZ’s Receipt Computer. ABC’s transmission of the legal document has no legal effect.

Example 2:

XYZ properly receives a purchase order from ABC but never transmits [transfer layer requirement i.e. HTTP request shall receipt a corresponding 200 – OK response] in return either a functional acknowledgement [acknowledgement of receipt] or an Acceptance Document [partners agree to the nature of an Acceptance Document
, figures below specify this agreements as “closing message”]. No contract has been formed but XYZ is liable for any damages suffered by ABC, if any, from XYZ’s failure to provide verification as required [the HTTP response from posting this document or signal shall be 200 otherwise a business user at XYZ should be notified of this failure to transmit].

Example 3:

XYZ properly receives [acknowledges receipt] a purchase order from ABC which by its terms is open for 10 days. XYZ properly transmits an Acceptance Document within the 10 day period, but the Acceptance Document is not “properly received” [passes message schema validation
] until the 11th day. No contract is formed. 

Example 4:

The Appendix [to the TPA] requires, as to a purchase order, that a purchase order acknowledgement [Business Document specification] be sent as an Acceptance Document. ABC, as buyer, send a purchase order, receipt, of which is verified by XYZ, as seller, by sending a functional acknowledgement. However XYZ never sends an Acceptance Document. No contract for sales has been formed.

Example 5:

XYZ properly transmits an Acceptance Document, which is received by XYZ’s Provider [VAN] and stored. Meanwhile, ABC properly transmits a revocation of its offer, which revocation is properly received by XYZ’s Receipt Computer before the Acceptance Document is forwarded to ABC’s Receipt Computer by XYZ’s provider. No contract is formed; the revocation is effective.

Example 6:

The Appendix [of the TPA] requires, as to a purchase order, that a purchase order acknowledgement [substantive acknowledgement of acceptance Business Document in a DTD specification] be sent as an Acceptance Document. XYZ, as seller, properly receives a purchase order from ABC, as buyer, but the price data is missing. XYZ send a functional acknowledgement that identifies the omitted data.Under Section 2.4 [or reference 3 above], XYZ has met its obligations. If XYZ, without the price data, then sends an Acceptance Document, a contract is formed, with the price to be determined pursuant to applicable law. See UCC [Uniform Commercial Code governing commercial contacts in the USA] 2-305.

Appendix II – Understanding Commercial Contracts using X12/EDI

The following examples show how EDI/X12 message guidelines can be used to implement the commercial transactions described in Appendix I. These examples are provided to assist business analysts, familiar with EDI/X12 terminology, translate into the collaboration modeling terminology used in this document.

Example 1:

1. Initiating party sends PO (850).

2. Responding party sends functional acknowledgement (997).

· timeToPeform = timeToAcknowlegeRecept = "x", 

· timeToAcknowlegeAcceptance = N/A

Example 2:

1. Initiating party sends PO (850).

2. Responding party sends functional acknowledgement (997).

3. Responding party sends PO acknowledgement that substantively acknowledges acceptance (contains product identification and quantity) the content of the PO (855).

· timeToAcknowlegeRecept="x", 

· timeToPeform = timeToAcknowlegeAcceptance = "y"

Example 3:

1. Initiating party sends PO (850).

2. Responding party sends functional acknowledgement (997).

3. Responding party sends PO acknowledgement that non-substantively acknowledges acceptance of the content of the PO (824)

· timeToAcknowlegeRecept="x", 

· timeToPeform = timeToAcknowlegeAcceptance = "y"

Example 4:

1. Initiating party sends PO (850).

2. Responding party sends functional acknowledgement (997).

3. Responding party sends shipping notice (856).

· timeToAcknowlegeRecept="x", 

· timeToAcknowlegeAcceptance = N/A, timeToPeform = "y"

Example 5:

1. Initiating party sends PO (850).

2. Responding party delivers the goods e.g. on-line software.

· timeToAcknowlegeRecept = N/A, 

· timeToAcknowlegeAcceptance = N/A, timeToPeform = N/A

Example 6:

1. Initiating party sends PO (850).

2. Responding party sends functional acknowledgement (997).

3. Responding party sends PO acknowledges that non-substantively acknowledges acceptance of the content of the PO (824)

4. Responding party sends shipping notice (856).

· timeToAcknowlegeRecept="x", 

· timeToAcknowlegeAcceptance = "y", timeToPeform = "z"

6 Design Workflow
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The objective of this workflow is to take the outputs from the analysis workflow described above and to apply design rules to produce a “Next Generation” EDI design. The work to create OOedi systems will be carried out by independent software vendors and reflect technology specific considerations. The output from the analysis workflow can also be used as a basis for the creation of UN/EDIFACT messages or XML messages.  The design process and deliverables for these different approaches are very different. To ensure that the output from the application of the UN/CEFACT methodology can be used by all the possible designers, the results obtained from the analysis workflow are further elaborated at this point. The activities involved are shown in Figure 73. Section 7.1 briefly describes how the different e-business solutions can be developed from these outputs.
Figure 73. Activity diagram of Design Workflow

6.1 Creating the e-Business solution

6.1.1 OO-edi Systems Design model

The design workflow for OO-edi solutions will produce a design model that includes:-.

A specific choice of a target system architecture and programming language, that include enhancements to the model for language binding, and off the shelf component architectures,

Partitioning from a logical to a physical model

Definition of a system persistence strategy and necessary enhancements to the analysis model; e.g., ODBMS or RDBMS, if RDBMS mappings from object to relational would also be included,

Decision and ramifications of choice of networking or messaging protocols, and necessary enhancements to the analysis model

Choice of data integration techniques or engines and necessary enhancements, to the analysis model

Enhancement  of the boundary classes to represent the application programming interfaces for the internal business applications, and necessary enhancements to the analysis model,

Addition of many sequence diagrams that describe all the interactions to the various added APIs,

Use of best practices to reuse existing design patterns,

Development of system prototypes to verify enhancements and refinements,

6.1.2 XML Messages

XML messages should represent a component interface by describing each operation’s signature.  This involves creating a class diagram for the request message and the response message if applicable.  There are several approaches available to accomplish the transformation from :UML class diagrams to XML syntax.  It is noted that each class diagram shall be targeted to either XML DTDs or XML schema, and that different UML diagrams are required to accomplish this.

6.1.3 UN/EDIFACT Messages

For design of UN/EDIFACT messages the design workflow involves applying production rules to the UML model to extract all the Entity Classes attributes and Class names and applying UN/EDIFACT design rules

On completion of the design workflow , designers should  feedback any enhancements to the analysis model that are deemed necessary to the specified interfaces.

Team Requirements and Training

6.2 Team Requirements

The UN/CEFACT Modelling methodology requires a team of individuals with different skills to contribute to the various workflows.  The composition of the team will change as the work progresses.

The following subsections begin with a list of the types of experts needed for each workflow.  The roles and responsibilities of the expert types are then explained.

6.2.1 Business Domain Modelling Workflow

Team requirements for the Business Domain Modelling workflow are:

· Team leader (a convenor that has the skill to chair, motivate and guide the team)

· 3-7 business experts

· Facilitator (business process analyst)
· 1-2 recorders

· 1-2 technical modellers

The primary individuals are the business experts, e.g., appropriate members of the BPAWG and EWG who work on UN/CEFACT standards for the selected business area.  Usually there are 4-8 business experts participating in a knowledge acquisition.  It is recommended that one of the business experts be identified as the team leader.  He has responsibilities for maintaining team cohesion, conducting basic administration activities to facilitate the session, and making sure information exchange from business experts to technical modellers is being accomplished so as to produce the required deliverables.

The rest of the team is composed of a facilitator, 1-2 recorders and 1-2 technical modellers.  The facilitator’s responsibility is to guide the knowledge acquisition session through the framework and to keep the group within the context they established.  Recorders keep track and document all the items identified and defined in the various exercises.  The technical modellers also record information but in a much different way.  As pieces of the system start coming together they will express them in UML.  The facilitator, recorder(s) and technical modeller(s) work as a team to capture the information in such a manner that it is complete, concise, and unambiguous.


6.2.2 e-Business Requirements Workflow

Team requirements for the e-Business Requirements workflow are:

· Team leader (preferably a convenor that has continuity with the Business Domain Modelling workflow)

· 3-7 business experts,

· Facilitator (business process analyst)
· 1-2 recorders

· 1-2 technical modellers

The team is similar in nature to that for Business Domain Modelling, except that the business experts should have in-depth knowledge about the business requirements of the area selected for the e-business standardisation.  If possible the facilitator should be the same as for the Business Domain Modelling workflow.

6.2.3 Analysis Workflow

Team requirements for the Analysis workflow are:

· Team leader (preferably a convenor that has continuity with the e-Business Requirements workflow)

· UML technical modeler

· Technical modeler familiar with repository validation process

· Technical modeler familiar with repository registration process

· 1-2 recorders

· Person experienced in software and EDI message design

The team should consist of a team leader, an individual that was involved in the e-Business Requirements workflow, a person experienced in software and EDI message design and object modelling specialists.i.e.,experts in:

· Detailed UML modelling notation and specification,

· Validation of modelling deliverables against the contents of the modelling repository

· Process of registering new modelling deliverables.

6.2.4 Design Workflow

· Technical modelers

· Object software developers

· XML software developers

· UN/EDIFACT experts who are knowledgeable in the business area,

6.3 Technical Resources for Modellers and Facilitators

Recorders and facilitators require modelling tools to capture the user requirements in a manner that can be validated with the business experts to ensure the appropriate intent has been captured.  Modelling tools are also used to formally document the analysis so that it can be passed on to subsequent phases.

Two key resources that are developed by the teams themselves, from beginning to end of the business modelling process are the Glossary and Requirements List.  The Glossary and Requirements List serve as resources and key deliverables of each workflow.  The team facilitator is responsible for maintaining the Glossary and Requirements List.  The Requirements List is developed primarily during the Business Domain Modelling and e-Business Requirements workflows, and is used in succeeding workflows.  However, since all workflows in the business modelling process shall be traceable to the requirements, it can be expected that the Requirements List will be updated based on the iterative review of the requirements.

6.4 Training/TeamBuilding Requirements

Business experts are assumed to be highly trained in their respective areas, but are not assumed to be familiar with any system modelling tools or techniques such as UML.  For example, the application of UML use case descriptions and diagrams as a formal method of describing information exchanges in the Business Domain Modelling workflow is, in most cases, a totally new analytical approach for most business experts.  The utility for such an approach and the steps needed to create use cases and communicate requirements by means of use cases shall be thoroughly explained and agreed to.  A major part of training, for a business process modelling team, is to familiarise the team with the general business process modelling terms in the Glossary.

A fundamental training objective is to establish a common understanding of the business process to be modelled.  As an example, one training method found to be successful for the Business Scope is storyboarding, i.e., each business expert describes the business process by way of an illustrative scenario.

ANNEX 1 Modelling Methodology Glossary

activity diagram:
Shows behaviour with control structure. Can show many objects over many uses, many objects in single use case, or implementation of method. Encourages parallel behavior.
UML Distilled

actor:
Someone or something, outside the system or business that interacts with the system or business. 
Rational Unified Process

analysis classes:
An abstraction of a role played by a design element in the system, typically within the context of a use-case realization. Analysis classes may provide an abstraction for several role, representing the common behavior of those roles. Analysis classes typically evolve into one or more design elements (e.g. design classes and/or capsules, or design subsystems).
Rational Unified Process

analysis:
The part of the software development process whose primary purpose is to formulate a model of the problem domain. Analysis focuses on what to do, design focuses on how to do it. See design. 
Rational Unified Process

API:
Application Protocol Interface.


architecture:
classes


The organizational structure of a system. An architecture can be recursively decomposed into parts that interact through interfaces, relationships that connect parts, and constraints for assembling parts. Parts that interact through interfaces include , components and subsystems. 
Rational Unified Process

artifact:
(1) A piece of information that (1) is produced, modified, or used by a process, (2) defines an area of responsibility, and (3) is subject to version control. An artifact can be a model, a model element, or a document. A document can enclose other documents. 
Rational Unified Process

attributes:
An attribute defined by a class represents a named property of the class or its objects. An attribute has a type that defines the type of its instances. 
Rational Unified Process

BPAWG:
UN/CEFACT Business Process Analysis Working Group. Responsible for analysing and understanding the key elements of international transactions and working for the elimination of constraints.
UN/CEFACT

business domain model:
The first stage in UN/CEFACT unified process.
UMM

business entity class:
Group of Items which are structured in the same way:

· that serves the fundamental missions of the company,

· that has legal and/or commercial basis,

· which may participate in exchanges with partners,

· which will be implemented into objetcs (object technology) through a modelling process.

For example: order is a business entity class.
UMM

business entity:
Something that is accessed, inspected, manipulated, produced, and son on in the business.
UMM

business expert:
A person who is knowledgeable about the business area being modelled.
UMM

Business Operational View (BOV):
a perspective of business transactions limited to those aspects regarding the making of business decisions and commitments among organizations, which are needed for the description of a business transaction. 
(Open-edi

Reference Model  - ISO/IEC 14662).

business process:
The means by which one or more activities are accomplished in operating business practices.
UMM

business rule:
Rules, regulations and practices for business.
UMM

business:
a series of processes, each having a clearly understood purpose, involving more than one organization, realized through the exchange of information and directed towards some mutually agreed upon goal, extending over a period of time.
(Open-edi Reference Model  - ISO/IEC 14662). (MoU)

class diagram:
shows static structure of concepts, types, and classes. Concepts show how users think about the world; types show interfaces of software components; classes show implementation of software components. (UML Distilled) A diagram that shows a collection of declarative (static) model elements, such as classes, types, and their contents and relationships. (Rational Unified Process)
UML Distilled/

Rational Unified Process



class:
A description of a set of objects that share the same attributes, operations, methods, relationships, and semantics. A class may use a set of interfaces to specify collections of operations it provides to its environment. See: interface.
Rational Unified Process

collaboration diagram:
(1) A collaboration diagram describes a pattern of interaction among objects; it shows the objects participating in the interaction by their links to each other and the messages they send to each other. Unlike a sequence diagram, a collaboration diagram shows the relationships among the instances. Sequence diagrams and collaboration diagrams express similar information, but show it in different ways. See: sequence diagram. 
Rational Unified Process

component diagram:
A diagram that shows the organizations and dependencies among components.
Rational Unified Process

component interface:
A named set of operations that characterize the behavior of a component.
OMG

component:



A physical, replaceable part of a system that packages implementation and conforms to and provides the realization of a set of interfaces. A component represents a physical piece of implementation of a system, including software code (source, binary or executable) or equivalents such as scripts or command files. 
Rational Unified Process

constraints:
A semantic condition or restriction. Certain constraints are predefined in the UML, others may be user defined. Constraints are one of three extensibility mechanisms in UML. See: tagged value, stereotype.
Rational Unified Process

control classes:
A class used to model behavior specific to one, or a several use cases.
Rational Unified Process

datatype:
A descriptor of a set of values that lack identity and whose operations do not have side effects. Datatypes include primitive pre-defined types and user-definable types. Pre-defined types include numbers, string and time. User-definable types include enumerations.
Rational Unified Process

deliverables:
An output from a process that has a value, material or otherwise, to a customer or other stakeholder. 
Rational Unified Process

deployment diagram:
A diagram that shows the configuration of run-time processing nodes and the components, processes, and objects that live on them. Components represent run-time manifestations of code units. See: component diagram.
Rational Unified  Modelsed

design patterns:
A specific solution to a particular problem in software design. Design patterns capture solutions that have developed and evolved over time, expressed in a succinct and easily applied form.
Rational Unified Process

design:
The part of the software development process whose primary purpose is to decide how the system will be implemented. During design, strategic and tactical decisions are made to meet the required functional and quality requirements of a system. See analysis.
Rational Unified Process

diagram:
A graphical depiction of all or part of a model. 

. 
Rational Unified Process

Document type  definition
See DTD.


domain:
An area of knowledge or activity characterized by a family of related systems. 




An area of knowledge or activity characterized by a set of concepts and terminology understood by practitioners in that area. 
Rational Unified Process

DTD
Document Type Definition


EDI message:
An approved, published, and maintained formal description of how to structure the data required to perform a specific business function, in such a way as to allow for the transfer and handling of this data by electronic means. 
(MoU)

EDIFACT messages:
A electronic message formats based on UN/EDIFACT standard set developed and maintained by the UN/EDIFACT Working Group which are in UN/TDID directories.
UN/CEFACT

edifact working group
To develop and maintain UN/EDIFACT,  the support of harmonised implementations and the use of multi-lingual terminology.


elaboration phase:
The second phase of the process where the product vision and its architecture are defined.
Rational Unified Process

elaboration:
The second phase of the process where the product vision and its architecture are defined.
Rational Unified Process

electronic business:
a generic term covering information definition and exchange requirements within and between enterprises, including customers.
(MoU)

electronic commerce:
1.  Electronic Commerce is doing business electronically. This includes the sharing of standardised unstructured or structured business information by any electronic means (such as electronic mail or messaging, World Wide Web technology, electronic bulletin boards, smart cards, electronic funds transfers, electronic data interchange, and automatic data capture technology) among suppliers, customers, governmental bodies and other partners in order to conduct and execute transactions in business, administrative and consumer activities.
UN/CEFACT SIMAC

Electronic Data Interchange (EDI):
The automated exchange of any predefined and structured data for business among information systems of two or more organizations.
(Open-edi Reference Model Standard - ISO/IEC 14662). (MoU)

entity classes:
A class used to model information that has been stored by the system, and the associated behavior. A generic class, reused in many use cases, often with persistent characteristics. An entity class defines a set of entity objects, which participate in several use cases and typically survive those use cases. 
Rational Unified Process

enumerations:
A list of named values used as the range of a particular attribute type. For example, RGBColor = {red, green, blue}. Boolean is a predefined enumeration with values from the set {false, true}. 
Rational Unified Process

EWG:
UN/EDIFACT Working Group. To develop and maintain UN/EDIFACT,  the support of harmonised implementations and the use of multi-lingual terminology.


eXtensible Markup Language
See XML.


Functional Service View (FSV)::
a perspective of business transactions limited to those information technology interoperability aspects of IT Systems needed to support the execution of Open-edi transactions.
(MoU)

generalization:
A taxonomic relationship between a more general element and a more specific element. The more specific element is fully consistent with the more general element and contains additional information. An instance of the more specific element may be used where the more general element is allowed. See: inheritance.
Rational Unified Process

Inception phase:
The first phase of the Unified Process, in which the seed idea, request for proposal, for the previous generation is brought to the point of being (at least internally) funded to enter the elaboration phase. 
Rational Unified Process

inheritance:
generalization


The mechanism by which more specific elements incorporate structure and behavior of more general elements related by behavior. See . 
Rational Unified Process

instance:
An individual entity satisfying the description of a class or type. 
Rational Unified Process

interaction diagram:
Shows how several objects collaborate in single use case.


UML Distilled

interface:
A collection of operations that are used to specify a service of a class or a component. 




A named set of operations that characterize the behavior of an element. 
Rational Unified Process

ISO:
The International Organization for Standardization.


messages:
A specification of the conveyance of information from one instance to another, with the expectation that activity will ensue. A message may specify the raising of a signal or the call of an operation.
Rational Unified Process

messaging protocols:
See Messages and Protocol.


metaclass:
A class whose instances are classes. Metaclasses are typically used to construct metamodels.


metamodel:
A model that defines the language for expressing a model.
Rational Unified Process

metaobjects:
A generic term for all metaentities in a metamodeling language. For example, metatypes, metaclasses, metaattributes, and metaassociations.
Rational Unified Process

method:
(1) A regular and systematic way of accomplishing something; the detailed, logically ordered plans or procedures followed to accomplish a task or attain a goal. (2) UML 1.1: The implementation of an operation, the algorithm or procedure that effects the results of an operation. 




The implementation of an operation. It specifies the algorithm or procedure associated with an operation. 
Rational Unified Process

methodology:
the science of method. a body of methods used in a particular branch of activity.
COD

model:
A semantically closed abstraction of a system. In the Unified Process, a complete description of a system from a particular perspective ('complete' meaning you don't need any additional information to understand the system from that perspective); a set of model elements. Two models cannot overlap. 

system


A semantically closed abstraction of a subject system. See: . 
Usage note: In the context of the MOF specification, which describes a meta-metamodel, for brevity the meta-metamodel is frequently referred to as simply the model. 
Rational Unified Process

modeling tools:
any  device or implement used to carry out modeling whether manually or by a machine. 
COD

naming:
to give a string used to identify a model element.
Rational Unified Process

note:
One of model elements which is a figure symbol to express an element in a diagram.
UML Toolkit

object diagram:
A diagram that encompasses objects and their relationships at a point in time. An object diagram may be considered a special case of a class diagram or a collaboration diagram. See: class diagram, collaboration diagram.
Rational Unified Process

Object Oriented Approach:
The development of classes of business objects may support and have an impact on the developments in the area of simplification of  EDI and its standards. A business object is a true representation of a tangible concept stemming from real business usage.


objects:
An entity with a well-defined boundary and identity that encapsulates state and behavior. State is represented by attributes and relationships, behavior is represented by operations, methods, and state machines. An object is an instance of a class. See: class, instance.
Rational Unified Process

OCL:
Object Constraints Language


OO-edi:
Object Oriented edi


Open-edi:
electronic data interchange among multiple autonomous organizations to accomplish an explicit shared business goal according to Open-edi standards (i.e. that complies with the Open-edi Reference Model Standard - ISO/IEC 14662). 
(MoU)

operation signature:
See Operation and Signature.


operation:
A service that can be requested from an object to effect behavior. An operation has a signature, which may restrict the actual parameters that are possible.
Rational Unified Process

package diagram:
shows groups of classes and dependencies among them.
UML Distilled

package:
A general purpose mechanism for organizing elements into groups. Packages may be nested within other packages.
Rational Unified Process

patterns:
offers useful bits of analysis, design, and coding techniques. Good examples to learn from; starting point for designs.
UML Distilled

phases:
The time between two major project milestones, during which a well-defined set of objectives is met, artifacts are completed, and decisions are made to move or not move into the next phase. 
Rational Unified Process

projects:
a plan; a scheme. a planned undertaking. 
a long-term task undertaken by a student to be sumitted for assessment.
COD

protocol:
A specification of a compatible set of messages used to communicate between capsules. The protocol defines a set of incoming and outgoing messages types (e.g. operations, signals), and optionally a set of sequence diagrams which define the required ordering of messages and a state machine which specifies the abstract behavior that the participants in a protocol must provide.
Rational Unified Process

prototype:
A release that is not necessarily subject to change management and configuration control.
Rational Unified Process

register:
an official list in which items are recorded for reference (list of elementary data in which the meaning -i.e. semantics- of these data is defined).


registry:
a place where registers are kept.


relationship:
A semantic connection among model elements. Examples of relationships include associations and generalizations.
Rational Unified Process

repository:
electronic store of structured information (such as EDIFACT messages, X12 messages, XML messages).


re-use:
Further use or repeated use of an artifact 


Rational Unified Process

scenario:
a formal specification of a class of business activities having the same business goal.
(ISO 19735 part I)

schema:
In the context of the MOF (Metadata Object Facility), a schema is analogous to a package which is a container of model elements. Schema corresponds to an MOF package. Contrast: metamodel, package corresponds to an MOF package.
Rational Unified Process

scope:
the extent to which it is possible to range; the opportunity for  action etc. 
COD

semantics:
relating to meaning in language; relating to the connotations of words. 
COD

sequence diagram:
2. A diagram that shows object interactions arranged in time sequence. In particular, it shows the objects participating in the interaction and the sequence of messages exchanged. Unlike a collaboration diagram, a sequence diagram includes time sequences but does not include object relationships. A sequence diagram can exist in a generic form (describes all possible scenarios) and in an instance form (describes one actual scenario). Sequence diagrams and collaboration diagrams express similar information, but show it in different ways. See: collaboration diagram.
Rational Unified Process

signature:
The name and parameters of a behavioral feature. A signature may include an optional returned parameter.
Rational Unified Process

Simpl-EDI:
Subsets of UN/EDIFACT messages especially designed for SMEs. Simpl-EDI  ( Simple Electronic Business) defines simplest processes and their required core data allowing the exchange of the minimum data to effect a business transaction electronically
UN/CEFACT SIMAC

software developer:
A person responsible for developing a software in accordance with project-adopted standards and procedures. This can include performing activities in any of the requirements, analysis & design, implementation, and test workflows. 
Rational Unified Process

software solution:
the act or a means of solving a problem or difficulty using a  software.
COD

specification:
A declarative description of what something is or does. Contrast: implementation.
Rational Unified Process

stakeholder:
An individual who is materially affected by the outcome of the system.
Rational Unified Process

state diagram:
shows how single object behaves across many use cases.


UML Distilled

state machine
A state machine specifies the behavior of a model element, defining its response to events and the life cycle of the object. 
states


A behavior that specifies the sequences of  that an object or an interaction goes through during its life in response to events, together with its responses and actions. 
Rational Unified Process

statechart (state machine) diagram:
A diagram that shows a state machine. See: state machine.
Rational Unified Process

states:
A condition or situation during the life of an object during which it satisfies some condition, performs some activity, or waits for some event. Contrast: state [OMA].
Rational Unified Process

stereotype
A new type of modeling element that extends the semantics of the metamodel. Stereotypes must be based on certain existing types or classes in the metamodel. Stereotypes may extend the semantics, but not the structure of pre-existing types and classes. Certain stereotypes are predefined in the UML, others may be user defined. Stereotypes are one of three extensibility mechanisms in UML. See: constraint,

tagged value.
OMG

sub-domain:
An lower area of knowledge or activity characterized by a family of related systems contained by a domain.


syntax rules:
rules governing the structure of an interchange and its functional groups, messages, segments and data elements. 
(ISO 9735)

system:
As an instance, an executable configuration of a software application or software application family; the execution is done on a hardware platform. As a class, a particular software application or software application family that can be configured and installed on a hardware platform. In a general sense, an arbitrary system instance. 




1. A collection of connected units that are organized to accomplish a specific purpose. A system can be described by one or more models, possibly from different viewpoints. Synonym: physical system. 2. A top-level subsystem. 
Rational Unified Process

templates:
A pre-defined structure for an artifact. parameterized element


Synonym: . 
Rational Unified Process

test
A core process workflow in the software-engineering process whose purpose is to integrate and test the system.
Rational Unified Process

TMWG:
UN/CEFACT Techniques and Methodologies Group. To research and identify techniques and methodologies which could be utilised by CEFACT and its working groups to enhance the process by which its deliverables are produced and integrated.


traceability:
The ability to trace a project element to other related project elements, especially those related to requirements. 
Rational Unified Process

transition phase:
The fourth phase of the process in which the software is turned over to the user community. 
Rational Unified Process

type:
Description of a set of entities which share common characteristics, relations, attributes, and semantics. 

class


A stereotype of class that is used to specify a domain of instances (objects) together with the operations applicable to the objects. A type may not contain any methods. See: , instance. Contrast: interface. 
Rational Unified Process

UML
See Unified Modeling Language.


UN/EDIFACT:
 (United Nations Electronic Data Interchange for Administration, Commerce and Transport): "User application protocol, for use within user application systems for data to be interchanged, compatible with the OSI model." 
(UN/EDIFACT syntax implementation guidelines, UNTDID 1990). (MoU)

Unified Modeling Language (UML):
a set of diagrams that communicate requirements regarding a business process.


use case:
actors


The specification of a sequence of actions, including variants, that a system (or other entity) can perform, interacting with  of the system. See: use-case instances. A use-case class contains all main, alternate flows of events related to producing the 'observable result of value'. Technically, a use-case is a class whose instances are scenarios
Rational Unified  Process

use-case analysis:
The part of the software development process using use case methodology whose primary purpose is to formulate a model of the problem domain. Analysis focuses on what to do, design focuses on how to do it. 


use-case diagram:
3. A diagram that shows the relationships among actors and use cases within a system.
Rational Unified Process

use-case instance:
A sequence of actions performed by a system that yields an observable result of value to a particular actor. 
Rational Unified Process

use-case model:
A model that describes a system’s functional requirements in terms of use cases.


use-case realization:
4. A use-case realization describes how a particular use case is realized within the design model, in terms of collaborating objects.
Rational Unified Process

use-case view:
5. An architectural view that describes how critical use cases are performed in the system, focusing mostly on architecturally significant components (objects, tasks, nodes). In the Unified Process, it is a view of the use-case model.
Rational Unified Process

view elements:
A view element is a textual and/or graphical projection of a collection of model elements.
Rational Unified Process

view:
A simplified description (an abstraction) of a model, which is seen from a given perspective or vantage point and omits entities that are not relevant to this perspective. See also architectural view. 
Rational Unified Process

workflow
A sequence of activities in the Rational Unified Modelling Methodology.


XML (eXtensible Markup Language):
XML is designed to enable the exchange of information (data) between different applications and data sources on the World Wide Web. XML is a simplified subset of the Standard Generalized Markup Language (SGML). XML allows construction of structured data (trees) which rely on composition relationships. XML schemas are used to define data models.
UN/CEFACT SIMAC

ANNEX 2
Traceability

1 Introduction

1.1 What is traceability?

ISO 8402 definition:

"The ability to retrieve

· history

· usage

· localization of item(s) or similar activity(ies)

  by means of a registered identification."

TMWG definition:

"Traceability is a mechanism to link all the deliverables in the various stages of the methodology. It enables a modeller to clearly identify at what stage in the process he has reached and where a particular deliverable was created."

1.2 Why is traceability needed?

Traceability is necessary to enable modellers and developers to demonstrate to their clients which of their business requirements have been met.
Traceability is one the major quality criteria of any modelling/software development.

Traceability is needed by the modellers:

· to help them to find their way in the modelling process,

· to facilitates queries in a modeling approach.

In the context of message development, traceability is useful to facilitate future modifications of the messages.  

Within the UN/CEFACT Unified Modeling Methodology, the requirement list is the formalisation of what the clients want and each of the requirements has a unique reference number and status which enables developers to indicate if the requirement has been met or not.

1.3 Traceability Items

Definition of Traceability Item

"Any artifact, whether it is a textual or model item, which needs to be explicitly traced from another artifact in order to keep track of the dependencies between them."

In addition to items defined as deliverables of Business Process Modelling, it is necessary to capture and track the attributes of, and traceability between, many other kinds of item.  These other traceability items include issues, assumptions, requests etc.

Capturing and tracking these other kinds of traceability item will help the effective management of the Business Process Modelling project.

1.4 Implicit and Explicit Traceability

There is a certain amount of traceability implicit in any modelling process.  This is supplied by the formal relationships between the artifacts in the process. It provides a level of traceability which allows impact analysis to be undertaken using the information held in the models.

Implicit relationships are fundamental to the modelling process and benefit from being built as a natural part of the modeller’s work.  These relationships are central to the modelling process and are constructed, and maintained, as the models are matured.

Implicit traceability is limited to the relationships available in the modelling method.

Some materials used in the modelling process are related items which may be directly related to one of the artifacts, to more than one artifact, or to a workflow, in the Business Process Model that need to consider them. It is therefore necessary to have an explicit traceability to link all these items into a single hierarchy, such as is proposed below.

1.5 Possible Cost Impact

A major decision in setting up a traceability process is the level of traceability that is required and how much explicit traceability is necessary to meet this goal.  The level chosen shall facilitate the modelling process, not complicate and restrict it.

The addition of explicit traceability to Business Process Modelling could have a significant cost impact, especially when the long-term cost of populating and maintaining this additional information is considered. It is essential to establish an appropriate level of explicit traceability, one which gives a justifiable added value advantage in balance with the cost.

2 Traceability Identifiers

To answer the modeller's needs for traceability, TMWG is proposing that all workflows and  artifacts produced should be identified by a traceability identifier. This explicit mechanism is one of many mechanisms required in a complete traceability strategy. It is independent of the modelling method used and is of low cost to implement. It includes a basic facility to trace related items.

2.1 Naming/numbering convention 

A naming/numbering convention is proposed that should ensure bottom-up and top-down traceability of the  artefacts produced in the various workflows in the UMM. 

The following chart summarises the convention used for the different types of traceability item. These are explained in the further, more detailed, text.

WORKFLOW ITEMS


which may contain

Business Domain Modelling
e-Business Requirements
Analysis


D-<name>-<number>
D-<name>-<number>

.E-<name>-<number>
D-<name>-<number>

.E-<name>-<number>

.Z-<number>


is followed by…, for…
is followed by…, for…
is followed by…, for…
ARTIFACT

.R
.R

Requirement List

.R-<number>
.R-<number>

       Requirement

.G
.G

Glossary

.U-<name>-<level>-<number>
.U-<name>-<level>-<number>

Use Case

.U-<name>-<level>-<number>

.A-<number>
.U-<name>-<level>-<number>

.A-<number>

Activity Diagram

.U-<name>-<level>-<number>

.S-<number>
.U-<name>-<level>-<number>

.S-<number>

Sequence Diagram


.C -<number>
.C -<number>
Class Diagram

.C+ -<number>
.C+ -<number>
.C+ -<number>
Class Diagram 

(whole system)

followed by…, when there is…
followed by…, when there is…
followed by…, when there is…
SUPPLEMENTARY

.T -<number>
.T -<number>
.T -<number>
Related Item

3 Glossary of Traceability Types

3.1 WorkFlow Items

Type D: Workflow i: Business Domain Modelling

A business domain modelling  is identified by the key letter D followed by a name and a unique number.

D-<name>-<number>

note: <number> is a unique number

An example is 

D-purchasing-1

Type E: Workflow ii: e-Business Requirement

An e-business area is included into a business domain.

It is identified by the key letter E followed by a name and a unique number within the domain. So an e-business area which is part of business domain D-<name>-<number> will be referred to as

D-<name>-<number>.E-<name>-<number>

note: <number> is a sequential number within a domain

An example of an e-business area is: 

D-purchasing-1.E-order from catalog-1

Type Z: Workflow iii: Analysis

An analysis workflow relates to an e-business area within a business domain.

It is identified by the key letter Z followed by a sequence number. So an analysis is in an e-business area which is part of a business domain will be referred to as

D-<name>-<number>.E-<name>-<number>.Z-<number>

note: <number> is a sequential number 

An example of an Analysis is: 

D-purchasing-1.E-order from catalog-1.Z-2

3.2 Artifact Items

Type R (i): Requirement list

A requirement list is identified by the key letter R.

A requirement list from the business domain modeling workflow will be referred to as:

D-<name>-<number>.R

A requirement list developed in an e-Business Requirements workflow within a business domain will be referred to as:

D-<name>-<number>.E-<name>-<number>.R

Type R (ii): Requirement

A requirement within a requirement list has a unique requirement number and will be referred to as:

D-<name>-<number>.R-<number> 

or

D-<name>-<number>.E-<name>-<number>.R-<number>

An example  is:

D-purchasing-1.R-10 or D.purchasing-1.E-order from catalogue-1.R-14

Type G: Glossary

A glossary  is identified by the key letter G.

A glossary from a business domain modeling workflow will be referred to as:

D-<name>-<number>.G

A glossary from an e-business area within a domain will be referred to as:

D-<name>-<number>.E-<name>-<number>.G

Type U: Use case

A Use Case is identified by the key letter U followed by a name, a level (defined by an integer, in general less than ten) and a unique contextual number.

U-<name>-<level>-<number>



note: <number> is a unique number

So a use case attached to a business domain will be referred to as:

D-<name>-<number>.U-<name>-<level>-<number>

Examples are:

D-purchasing-1.U-purchasing-1-1

D-purchasing-1.U-specify product-2-1

D-purchasing-1.U-source potential suppliers-2-2

A Use Case attached to an e-business area will be referred to as:

D-<name>-<number>.E-<name>-<number>.U-<name>-<level>-<number>

Examples are:

D-purchasing-1.E-order from catalog.1.U-purchasing-1-1

D-purchasing-1.E-order from catalog.1.U-specify product-2-1

D-purchasing-1.E-order from catalog.1.U-source potential suppliers-2-2

A use case is described by a diagram and a text description.The same identifier should be used in both the use case diagram and the completed use case template.

Type A: Activity diagram

In general there is only one activity diagram associated with a Use case. In some complex cases, there may be more than one. 

An Activity Diagram is identified by the key letter A followed by a unique contextual number.

A-<number>



note: <number> is a unique number
So an Activity Diagram attached to a use case will be referred to as:

D-<name>-<number>.U-<name>-<level>-<number>.A-<number> 

in the business modeling workflow 

or

D-<name>-<number>.E-<name>-<number>.U-<name>

-<level>-<number>.A-<number> 

in an e-business requirements workflow 

Examples are:

D-purchasing-1.U-purchasing-1-1.A-1

D-purchasing-1.E-order for catalog-1.U-purchasing-1-1.A-1

D-purchasing-1.E-order for catalog-1.U-purchasing-1-1.A-2

Type S: Sequence diagram

A Sequence Diagram is identified by the key letter S followed by a unique contextual number.

S-<number>



note: <number> is a unique number
Several sequence diagrams may be developed for each use case. So a Sequence Diagram attached to a use case will be referred to as:

D-<name>-<number>.U-<name>-<level>-<number>.S-<number> 

in the business modeling workflow 

or

D-<name>-<number>.E-<name>-<number>.U-<name>

-<level>-<number>.S-<number>

in an e-business workflow.

Examples are:

D-purchasing-1.U-purchasing-1-1.S-1

D-purchasing-1.E-order for catalog-1.U-specify product-2-1.S-1

D-purchasing-1.E-order for catalog-1.U-specify product-2-1.S-2

Type C: Class diagram

A Class Diagram can be related either to a use case in an e-business requirement or analysis workflow, or alternatively to an e-business system in the analysis workflow. 

A Class Diagram related to a use case is identified by the key letter C followed by a unique contextual number.

A class diagram related to the whole system is identified by  C+ followed by a unique number.

C-<number> or C+-1



note: <number> is a unique number

A Class Diagram will be referred to as:

D-<name>-<number>.E-<name>-<number>.U-<name>-<level>

-<number>.C-<number>

or

D-<name>-<number>.E-<name>-<number>.Z-<number>

.U-<name>-<level>-<number>.C-<number> 

or

D-<name>-<number>.E-<name>-<number>.Z-<numbe>.C+  

for the system use case.

Examples are:

D-purchasing-1.E-order for catalog-1.U-specify product-2-1.C-1

D-purchasing-1.E-order for catalog-1.Z-2.C+-1

3.3 Supplementary Items

Type T: Related Item

A Related Item is any piece of relevant material that is not a direct ouput of the modelling process but which can be related to any workflow or artifact of the modelling process.

A Related Item is identified by the key letter T followed by a unique contextual number.

T-<number> 



note: <number> is a unique number

This identifier is attached to the end of the appropriate identification of the model item with which the Related Item is associated. If the Related Item is associated with more than one model item, it is associated with the 'parent' model.item

So a related item associated with a use case attached to a business domain will be referred to as:

D-<name>-<number>.U-<name>-<level>-<number>.T-<number

Alternative presentation

Rather than to use long names with separators, it may be more efficient to embed in each diagram a traceability table.

Examples

Example of a requirement list attached to a business domain.


Name
Level
Number

WORKFLOWS




i:Business Domain modeling
Purchasing

4

ii:e-business requirements




iii:Analysis




ARTIFACTS




Requirement List
R



Glossary




Use case




Activity diagram




Sequence Diagram




Class diagram




Example of a sequence diagram attached to a use case, it-self attached to an Analysis within an  e-business area.


Name
Level
Number

WORKFLOWS




i:Business Domain modeling
Purchasing

4

ii:e-business requirements
Order from catalog

5

iii:Analysis
Order from catalog

2

ARTIFACTS




Requirement List




Glossary




Use case
Get quote
2
3

Activity diagram




Sequence Diagram
S

2

Class diagram




Example of a class diagram attached to a use case from  Analysis within an  e-business area.


Name
Level
Number

WORKFLOWS




i:Business Domain modeling
Purchasing

4

ii:e-business requirements
Order from catalog

5

iii:Analysis
Order from catalog

2

ARTIFACTS




Requirement List




Glossary




Use case
Get quote
2
3

Activity diagram




Sequence Diagram




Class diagram
C

1

Example of a system class diagram from an Analysis within an  e-business area.


Name
Level
Number

WORKFLOWS




i:Business Domain modeling
Purchasing

4

ii:e-business requirements
Order from catalog

5

iii:Analysis
Order from catalog

2

ARTIFACTS




Requirement List




Glossary




Use case




Activity diagram




Sequence Diagram




Class diagram
C+

1

C+: System Class Diagram

ANNEX 3 Glossary and Requirements List Template
A business modelling project Glossary captures any terms and acronyms the reader might need to understand about the business domain.  The Glossary is maintained in a running list by the facilitator throughout the requirements gathering/modelling process.  This document is used to define terminology associated with business process modelling as well as terminology specific to the business domain, explaining terms (or groups of terms from a sub-business domain) that may be unfamiliar to the reader of the use-case descriptions or other project documents. Often, this document can be used as an informal data dictionary, capturing data definitions so that use-case descriptions and other project documents can focus on what the system shall do with the information.  Reference may be made to external documents that give such details.

In the adoption of the Unified Process to meet the business process modelling needs of UN/CEFACT, several terms considered to be more appropriate for UN/CEFACT are substituted for the terms typically used in the Unified Process.  Annex 1, Modelling methodology Glossary, identifies such terms and defines them in the context of this document.  These terms should be included in the Glossary of every business modelling project.  Annex 1 also illustrates the format of the business modelling project Glossary.

The Requirements List provides an artifact for storing discrete, measurable business requirements and constraints. As requirements and constraints are discovered in performing the modelling steps they are added to this running list by the facilitator of the corresponding workflow.  Note: requirements shall be referenced in all modelling artifacts, and if necessary, each requirement should reference modelling artifact(s) that are based on it. 

Requirements List Identifier

 D-<name>-<number>.R or D-<name>-<number>.E-<name>-<number>.R

Req. #
Statement
Source
Date
Status

Sequential number.

Unique to this domain or this

e-business requirement 

area.

Where this requirement came from example: Congressional Order #245

Domain Business needs

etc

The current state. Example: open, discontin-ued, active

ANNEX 4 Use Case Specification Template

Use Case Name
The name of this use case. 

Traceability Identifier
See Annex 2 for details

Use Case Description
The description should briefly convey the role and purpose of the 

 use case. 

 A single paragraph should suffice for this description.

Actors
List the Actors who participate in the use case.

Performance Goals
A specification of the metrics relevant to the use case and a 

definition of their goals.

(Non-functional requirements may be a source of performance goals)

Name of performance goal

A brief description of the performance goal.

Preconditions
State the conditions which shall be met prior to commencement of the 

use case.

Postconditions
State the conditions which now apply as a result of completion of the 

use case scenario.

Scenario


A textual description of the scenario the use case represents.

The scenario should describe what the business does to deliver value to a business actor, not how  the business solves its problems. 

Begins when, i.e., name of the first step in the scenario

A brief description of the step

Name of next step in the scenario

A brief description of the step. etc.

Ends when, i.e., name of the last step in the scenario

A brief description of the step

Alternative Scenario
Describe any alternatives to the above scenario 

Special Requirements 
The special requirements of the use case are included here. 

These are requirements not covered by the scenario as it has been 

described in the sections above.

 (Non-functional requirements may be a source for special requirements.)

Name of special requirement

A brief description of the special requirement

Extension Points
Extension points of the use case.

Name of extension point

Definition of the location of the extension point in the flow of 

events

Requirements Covered
References to all requirements that relate to this use case, by Req. #

ANNEX 5 Use Case checklist

Checkpoints for the Use-Case Model 

• Consider if use cases should be factored out into separate use cases.

• Consider developing a new use case for alternative flows/exceptions.

• Consider generalising a use case to enhance reusability.

• Consider defining a new Actor/Role to enlarge the domain of application/reusability.

• Consider combining use cases where similar.

• Do the use cases conform to the business you want them to describe? 

• Have all the use cases been found? The use cases should together perform all activities within the business.

 • Are all activities within the business included in at least one use case?

 • Is there a balance between the number and the size of the use cases? 

• Is each use case unique? If not, consider merging it with a similar use case. 

• Do the diagrams appear to be well-structured? 

• Are the diagrams so large and complex that they should be broken down into several smaller diagrams? 

Checkpoints for Actors 

• Have all actors been found? 

• Does each (human) actor express a role, not a person? Try to name at least two people that can act as the actor. 

• Does each actor model something outside the business? 

• Is each actor involved with at least one use case? If not, remove it. 

• Does each actor represent one role? If not, you should probably split the actor into several actors, each expressing a different role.

• Does each actor have an explanatory name and description that is understandable to people outside the business modelling team? 

Checkpoints for Use Cases 

• Is its name and brief description clear and easy to understand, even to people outside the business-engineering team? 

• Is each use case complete from an outside (actor’s) perspective?

• Is each use case involved with at least one actor? 

• Is each supporting use case involved with at least one actor? If not, it has to be initiated by an internal event, and does not have to interact with an actor to perform its activities. 

For abstract use cases, you may add: 

• Is the use case substantial enough to be an abstract use case on its own? 

• Does it contain logically related activities? 

• Is there a reason for the use case to exist? 

Checkpoints for Use-Case Reports

• Is the use-case workflow clear and understandable? 

• Is the wording informal enough to be understood by people outside the project team? 

• Does it describe the workflow, and not just the purpose of the use case?

• Does it describe the workflow from an external viewpoint? 

• Does the use case perform only activities inside the business? 

• Are all possible activities that belong to the use case described? 

• Are only actors that interact with the use case mentioned? 

• Are only activities that belong to the use case described? 

• Does it mention only use cases with which it is connected? 

• Does it clearly indicate when the order of activities is not fixed?

• Is the workflow well-structured? 

• Are the start and end of the workflow clearly described? 

• Is each extends-relationship described clearly so that it is obvious how and when the use case is inserted? 

Checkpoints for Supplementary Business Specifications 

• Are all supplementary business definitions listed in the document general, in the sense that none of them should pertain to one single use case or business entity? 

• Are all relevant business rules listed or referred to? 

• If the business rules are not in the document, are the references correct and easily accessible for project members? 

Checkpoints for the Glossary 

• Does each term have a clear and concise definition? 

• Is each glossary term included somewhere in the descriptions of the use cases? If not, it may imply that a use case is missing or that the existing use cases are not complete. It is more likely, though, that the term is not included because it is not needed. In that case, you should remove it. 

• Are terms used consistently in the brief descriptions of actors and use cases? 

• Does a term represent the same thing in all use cases? 

ANNEX 6 Metamodel of the UN/CEFACT Modelling Methodology 

Business Domain Meta Model Class Diagaram

[image: image81.emf]the buyer : Buyer_

Subsystem_CC

the request : 

Registration_Request

the seller : Seller_

Subsystem_CC

the-buyer-info : 

Buyer_Information

the buyer_id : 

Registration

the positive response : Positive_

Registration_Response

1: Registration_Request(Buyer_Information, date)

2: register(Registration_Request)

4: get_credit_card( )

3: get_buyers_credit_card( )

5: check_respond_by_date( )

6: Registration(buyer_id)

7: Positive_Registration_Response(Registration, Registration_Request)


Annex 6.2 e-Business Requirements  Meta Model Class Diagram
Annex 6.3 Analysis Meta Model Class Diagram

Annex 6.4 Design Meta Model Class Diagram

ANNEX 7 Naming & Style Guide

Introduction

This style guide tells you what the Business models you are creating should look like in a physical sense.  It begins with the general rules and syntax for naming and description of typical modeling elements. It follows with a section on the conventions applied to typically used diagrams. Finally it concludes with a description of the rules that apply specifically to the model of an individual commercial transaction as a UML activity model. 


Scope This annex specifies style conventions for layout and documentation of business process models built in accordance with the e-Business Collaboration Modeling Metamodel.Ref XXX
Style Conventions

Typographical and language conventions are used to convey specific meanings. 

Typographical Conventions

The use of a bold/italic font indicates a UML or business process metamodel entity name.

Language Conventions

This specification adopts the conventions expressed in the IETF’s
 RFC 2119 “Key Words for Use in RFCs to Indicate Requirement Levels.” The key words “SHALL”, “SHALL NOT”, “REQUIRED”, “SHALL”, “SHALL NOT”, “SHOULD”, “SHOULD NOT”, “RECOMMENDED”,  “MAY”, and “OPTIONAL” in this document are to be interpreted as described in RFC 2119.

General Naming and Syntax Rules

The following general rules apply to all business modeling products:

Font

· All lettering on UML diagrams shall be formatted to use the Arial 8pts, black font.

· example: Arial 8pts, black font

General Syntax 

· All specification names shall be syntactically compliant with the OCL version 1.0 specification.  This rule may be relaxed for readability and user understanding for the Business Domain Modelling and e-Business Requirements workflows.

· Abbreviations (including acronyms) shall not be used for naming any elements of the model except for well-known standards (e.g., ID).

Roles and Role Names

· A role name shall not be a partner type.

· A role description shall be the approved description corresponding to the selected role name.
· The role description cannot be changed or extended without first being approved by the technical modeler .
· Roles shall be defined to be one of the following types:

1. Organizational: Authority to perform on a company level.  If you want to authenticate the entire business document.

2. Employee: Authority to perform on an individual level.  If you want to authenticate a role (digital signature).  If you want to authorize specific data.

3. Functional: Can be either an organizational or an employee role.

Naming of Classes and Properties

· No use of "type" or "class" for names of entities and properties.

· No properties shall have "yes", "no" values.

· Use the word "Identifier" to prefix all fundamental business data entities that are used to identify real world concepts e.g. ProprietaryProductIdentifier. Identifiers are not enumerated as values for a fundamental business data entity.

· Use the word "Code" to prefix all fundamental business data entities that are used to identify real world concepts with a literal (symbol) e.g. GlobalPartnerClassificationCode. A codes list is enumerated as the values for a Fundamental Business Data Entity.

· Use the word "Global" to precede globally administered entities.

· Use the world "National" to precede nationally administered entities.

· Use the word "Proprietary" to precede proprietary administered entities.

· Use "is" to prefix business properties that are boolean (True/False) valued, e.g. isOnSale.

· Keep tense out of business property names e.g. use "priceChangeDate" and not "PriceChangedDate" as the property can then be used for both past and future business events.

· All non-global e.g. proprietary, national, regional, geographic, identifiers and codes shall be business data entities. They shall comprise two fundamental business data entities.  One specifying the administering authority and one specifying the identifier.

· Do not use "yes", "no", "true", "false" etc. as state transitions out of conditional states. Use active verbs e.g. accepted, not accepted, verified, not verified etc.

· Only name business properties if they are used to differentiate between associations to the same target class, or when they provide context but no attributes to a more general class. 

· Using the name of a Class with a lower case first letter to reference objects that have un-named roles. This is specified in section 2.3, page 15 of the book titled "The Object Constraint Language.”

· All business properties of type “CountableAmount” shall start with the words “numberOf” e.g. “numberOfProducts”.

· Class names shall comprise compacted proper names (i.e. no white space or special character delimiters) e.g. BusinessRole. The first letter of each name shall be capitalized. This rule does not apply to association class stereotypes in the metamodel. These class names shall follow the syntax for associations. (Applies to BOV, FSV, and ISV.  May be relaxed for BOM and BRV.)

Associations

· The first letter of an association name is small. The rest of the name is compacted proper names (i.e. no white space or special character delimiters) e.g. businessProcessFlow.  (Applies to BOV, FSV, and ISV.  May be relaxed for BOM and BRV.)

· Use singular names for associations with singular cardinality.

· Use plural names for associations with multiple cardinality.

· Association naming phrases.  If a name is associated with a specific UML role then the phrase shall start with the word “the”. If the name is associated with the general role then do not use the word “the” to precede the phrase.

· All associations shall have cardinality specified on the role of the association.

Operations

· The first letter of an operation name is small. The rest of the name is compacted proper names (i.e. no white space or special character delimiters) e.g. createQuickerly.  (Applies to BOV, FSV, and ISV.)

· Operation names shall be verbs e.g. add().

· Operation argument names (when needed) shall be nouns e.g. PurchaseOrder.

Stereotypes

· Stereotype names shall syntactically match the e-business process metamodel stereotype names or the UML stereotype names. The UML stereotype names are all lower case. The e-business metamodel stereotype names are compacted proper names. (Applies at all model levels.)

Conditional statements

· Preconditions, post-conditions and invariant constraints shall be expressed using text and the OCL. (Applies at all Models levels. May be relaxed for BOM. Should be applied for BRV.) 

Diagram Layout Rules and Conventions

Use Case Diagrams

· U…[Section to be written]……..

Class Diagrams

· For unidirectional navigational aggregation roles the name of the role shall be the name of the “A” role. Do not name the general role. This is particularly true for Business Data Entities.

· Business data entity attributes shall not be specified in attribute compartments. All attributes shall be specified as unidirectional aggregation associations.  (Note: Modeling as association facilitates management of optional properties and the automatic generation of specifications.)  

· Hide operation compartments when there are no operations defined for a class.

· Hide attribute compartments since there will be no attributes defined for a class.

Activity Diagrams

· Activity diagrams may span multiple vertical pages.

· Layout activity diagrams on portrait oriented pages.

· It is recommended that multiple transitions with guard conditions be shown from activities rather than using decision activities. This reduces clutter in the diagrams. 

· Activity diagrams shall have one initial state and can have multiple final states. 

· Asynchronous commercial transactions in activity diagrams shall be represented a single object flow.

Sequence Diagrams

· Sequence diagrams may span multiple pages. It is recommended that they do not span multiple vertical pages.

· Layout sequence diagrams on landscape oriented pages.

· Interactions shall be indicated as simple interactions.

· Response interactions shall be indicated as simple interactions.

· A sequence diagram shall have all the network component interactions that implement one commercial transaction. This includes all agent and service interactions.
Commercial Transactions and Commercial Transaction Activity Diagrams

Rules in sections two and three apply for all commercial transaction activity models.  There are several other specific rules and conventions that make consistent commercial transaction modeling possible.  These are outlined below.

Initiator / Responder (applied to roles):

· The initiator is the role that is responsible for managing the start state.
· The initiator is on the left by convention for readability and diagramming.

Activity and Business Document Names

· The activity names shall always be in the form <Verb><Noun> 

· Business Document names shall be in the form <Noun><Verb>

The verbs should be selected from the following table. A new verb can be used if the business requirement is semantically different from any of the existing verbs.

Initiating Business Activity
Responding Business Activity
Business Document Request
Business Document Response

Business Transaction
1. Cancel       2. Change      3. Create 
Accept
1. Cancellation 2. Request     3. Change
Acceptance

Request / Confirm
Request
Confirm
Request
Confirmation

Query / Response
Query
Process
Query
Response

Notification
1. Notify         2. Transfer
Process
1. Notification    2. Notification
NA

Information Distribution
Distribution
Receive
Notification
NA

Process Flow Patterns for Commercial Transactions

· A Business Document shall always be in the same swimlane as the Business Activity that creates it.

· The process flow is always counter clockwise. The design rational for this is so that it more closely models the flow of a transaction as opposed to an interaction.

· There shall always be exactly two swimlanes.

· There shall always be exactly one initial state named START.

· There shall always be exactly two final states named FAILED and END.

· The guards on the two end states are always named SUCCESS and FAILED.

· The names of Activities, Business Documents, and Role Names shall be in proper case. This allows us to easily read OCL compliant names when we use them to create business constraints.

· Guards shall be in uppercase so that they can be used as values in OCL syntax.

Initial and Final States

· The initial and final states describe the state of the business process support system

· States conditions are named in the form <Noun><Property><Verb>

· The <Noun> can be a Business Data Entity and the property is named “Status” in the form BDE Status <Verb>. Purchase Order Status Exists

· The <Noun> can be a Business Data Entity with no named property in the form BDE <verb>.   Purchase Order Exists

· The <Property> can be the name of a business process support system with no <Noun> in the form <Property><Verb>.  Signature Authorized.

· All states on the diagrams shall be in the same swimelane as the initiating activity.  This is because a process cannot start or terminate on the responding role’s swimlane.

· Every FAILED end state shall have the Notification of Failure as one of the conditions.

Annex 8  Describing addresses

Addresses are basic to most business systems. We need to record location information and how to contact our customers, suppliers, and employees. By recording this information, we are able to send letters, invoices, and purchase orders, and to contact them by phone, fax, or e-mail. One way to model this is shown in the figure below. Here we have an Address with the basic contact information, addressee's name, email address, and phone numbers. It also owns a group of address lines to give us a flexible way to record all the different kinds of addresses we may need.

Basic address diagram
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Using addresses in SanFrancisco

The SanFrancisco class that records this information is called Address. In SanFrancisco the same kind of address object is used both for the company's addresses and for the addresses of the company's business partners. Address contains the basic contact information, a collection of free form address lines and references to a country, and optionally a user-defined "area." (You can think of area as an application-defined equivalent to a region.) The following diagram shows the structure of a SanFrancisco address.

SanFrancisco address implementation model
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Working with address information

The following table shows the names and types of the various attributes of an address. Most are Strings. The exceptions are Country and Area which are references to persistent objects. SanFrancisco does not impose any required format on the Strings, although LocaleInformation should conform to the standard for Java locales ("en_US", for example).

Address attributes table

Attribute Name 
Type 
Can Update? 
Purpose 

Addressee
String
Y
The person this location is associated with 

PostalCode
String
Y
The Zip Code / PostalCode for this location

PostalCode
Location
String
Y
The city for this location

PhoneNumber
String
Y
The phone number for this location

FaxNumber
String
Y
The fax number for this location

EMailAddress
String
Y
The email address for the addressee

Locale
Information
String
Y
The locale code for this location

Country
Country
Y
A reference to the country for this location

Area
Area
Y
A reference to a user-defined area (sales, shipping, etc.)

At first glance you might think that the use of a single PhoneNumber is a limitation, but you will see that, in places where addresses are used, an open-ended collection is maintained. Therefore, you can have a separate address object for each phone number you need to maintain for a company or business partner. This could also be handled by using the generic address line support to add address lines that represent additional phone numbers.

Working with address lines

In addition to the String attributes, a SanFrancisco address has a collection of address lines. Each address line is a String. Each address line has a key, which is defined by the user or application. If all you want to do is store an image of an address label, you might key your address lines with sequential numbers; if you want more meaningful access to the address information, use keys like "street address", "city", "state", and so on.

Class Address

public void addAddressLineBy(String addressLine, String key)

public boolean containsAddressLine(String addressline)

public boolean containsAddressLineKey(String key)

public Iterator createAddressLineIterator()

public String getAddressLineAt(Iterator position)

public String getAddressLineBy(String key)

public String getAddressLineKey(String addressLine)

public String getAddressLineKeyAt(Iterator position)

public DMap getAddressLines()

The next example shows how to construct a display address from an Address object.

Example -- Display address
public void displayAddress() throws SFException {

// display a typically formatted U.S. address


Address theAddress = CompanyContext.getActiveCompany().getPrimaryAddress();


System.out.println(theAddress.getAddressee());


System.out.println(theAddress.getAddressLineBy("addr1"));


String addr2 = theAddress.getAddressLineBy("addr2");


if (addr2 != null) {



System.out.println (addr2);


}


System.out.println(theAddress.getAddressLineBy("city") 



+ ", " 



+ theAddress.getAddressLineBy("state") 



+ "  " 



+ theAddress.getPostalCode());

}

Finding addresses

Unlike many persistent Entities in SanFrancisco, addresses are not maintained by controllers. Instead, addresses are explicitly associated with the business object whose address it is. A company object will own its addresses and a business partner will own its address(es) and each provides methods to access and maintain addresses.

For more information about configuring a new address, see Configuring an address. For more information about extending the address object to provide additional data or functionality, see Extending an address.
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� Refer to the following documents to understand on-line commercial contract formation.


PART 2 UNIFORM RULES OF CONDUCT FOR INTERCHANGE OF TRADE DATA BY TELETRANSMISSION (UNCID), CHAPTER 2 - Text of the Uniform Rules of Conduct, � HYPERLINK "http://www.unece.org/trade/untdid/texts/d220_d.htm" ��http://www.unece.org/trade/untdid/texts/d220_d.htm� 


UN/ECE RECOMMENDATION No.26, THE COMMERCIAL USE OF INTERCHANGE AGREEMENTS FOR ELECTRONIC DATA INTERCHANGE, http://www.unece.org/trade/untdid/texts/d240_d.htm 


The Commercial use of Electronic Data Interchange, Section of Business Law American Bar Association, A report and model trading partner agreement, http://www.abanet.org/buslaw/catalog/5070258.html


�  Taken from the Supply Chain Operations Reference (SCOR) model found at � HYPERLINK "http://www.supply-chain.org" ��http://www.supply-chain.org�.


�  Taken from the Telecom Operations Map (TOM) found at � HYPERLINK "http://www.tmforum.org" ��http://www.tmforum.org�.


�  http://www.omg.org


�  The use the term “business information” is intensional as the BRV of a business process must capture the semantics of business information exchanged and not the data format or storage format of the information that is specified in the FSV.


� A business activity is derived from the UML Action State model element. This enables multiple exit and entry transitions for the requesting and responding activity states. A business activity is not derived from the UML Call State model element that typically models the behavior of an operation. An Activity state does not have an internal transition, exit action or a do activity. The entry action of a Call State is a single call action.


� The BCF specifies digital signatures for partner-to-partner non-repudiation of origin and content.


� The BCF specifies MD5 or SHA-1 message digest algorithms and asymmetric encryption to provide content integrity.


� “Properly received” is legally defined in a trading partner agreement. Refer to the “Create Trading Partner Agreement” commercial transaction specification in the BCF.


� This is not a business acceptance document. 


� The BCF specifies digital signature for partner-to-partner non-repudiation of origin and content.


� The BCF specifies MD5 or SHA-1 message digest algorithms and asymmetric encryption to provide content integrity.


� Specifying an organizational role is a FSV requirement to model a network component design that can support an organization performing the specified business activity. An employee cannot perform this activity.


� Specifying a partner role is a FSV requirement to create a network component design that can support an employee as well as an organization when performing the specified business activity.


�  Specifying an employee role limits the number of network component configurations that must be considered in the FSV of the model. Only specify an employee role if only an employee can perform the specified business activity. 


� The BCF specifies digital certificates and SSL to verify the identity of sending (and receiving) roles (individuals and organizations).


� The BCF specifies digital certificates and SSL to provide point-to-point content integrity.


� The BCF specifies digital certificates and SSL for point-to-point encryption and decryption.


� This is not a business acceptance document. 


� The NCID specifies digital signatures for partner-to-partner non-repudiation of origin and content.


� “Properly received” is legally defined in a trading partner agreement. Refer to the “Create Trading Partner Agreement” commercial transaction specification in the NCID.


� This is not a business acceptance document. 


� The NCID specifies digital signature for partner-to-partner non-repudiation of origin and content.


�  Partners should be aware of the fact that passing grammar validation with respect to a  DTD is insufficient to claim “Readability” as there could still be many, many errors in both content and structure. It is recommended that Partners be made aware of this issue when signing their TPA’s.


�  The Acceptance Document is either a non-substantive acknowledgement of acceptance, a substantive acknowledgement of acceptance or a post-processing business document e.g. shipping order returned to Accept a purchase order.


�  Same as note 1.


�  http://www.ietf.org
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