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Abstract

This paper gives an overview of the modelling formats and technologies available for modelling of the business problem domain, with particular reference to the financial services industry. It is intended primarily to group information on the leading open source tools and technologies available to the practitioner. An introductory section outlines the types of domain model that exist and the relationships between these. A second section outlines the domain model formats which are becoming standard within the international standards community. The remainder of the paper gives locations and (where applicable) costs for leading tools which implement the standard model formats for business domain modelling. This paper is written with business management in mind but requires some familiarity with development tools and technologies. 

21
Overview

1.1
Types of Domain Model
2
1.2
Structural Domain Models
2
1.2.1
Taxonomy
3
1.2.2
Thesaurus
3
1.2.3
Data Dictionary
3
1.2.4
Ontology
3
1.2.5
Structural Domain Models Summary
3
1.3
Behavioural Domain Models
4
1.3.1
Business Process Models
4
1.3.2
Orchestration
4
1.3.3
Choreography Models
4
1.3.4
Behavioural Domain Models Summary
5
2
Standards and Formats
6
2.1
World Wide Web Consortium (W3C) Standards
6
2.1.1
The Semantic Web
6
2.1.2
OWL
6
2.1.3
Resource Description Framework (RDF)
6
2.1.4
WS-Choreography Definition Language (WS-CDL)
7
2.1.5
WS-BPEL
7
2.2
OASIS Standards
8
2.2.1
Universal Business Language (UBL)
8
2.3
Electronic Business using eXtensible Markup Language (ebXML)
8
2.3.1
ebXML Business Process Specification Schema (ebBPSS)
9
3
Modelling Tools
10
3.1
General
10
3.1.1
Eclipse
10
3.2
Ontology Tools
10
3.2.1
Protégé
10
3.2.2
TopBraid Composer
11
3.3
Choreography and Business Process Tools
11
3.3.1
WS-CDL: The Pi4Tech Toolset
11
3.3.2
ebBPSS: the FreebXML Tool
12
3.3.3
UBL: The freeb-ubl Tool
12
4
References
14


Overview

This technical note summarises the principal tools for modelling the business problem domain, in ways that are consumable by technical development methods and tools. As such, models created using these tools can be used to represent the business reality in a development effort, for example in producing software, messages and database structures. The tools described here are all usable in financial industry systems and messaging development. 

These are all open source tools, and are available either for free or at a relatively low cost. 

1.1 Types of Domain Model

The business problem domain can be described in two complementary ways: 

1. Structural

2. Behavioural

This is the same distinction as is seen in software and system modelling tools, where the structural models of a system deal with its data, and the behavioural models deal with executable software routines. The equivalent structural and behavioural components in the business problem domain are the meanings of business terms and the business relationships between those meaningful items (structural) and the business processes which are carried out in the business (behavioural). Note that processes may be implemented via a range of technologies, including computer systems, paper forms, faxes and telephone calls; a true behavioural model of the business domain is technology agnostic, and must not pre-suppose that all of the processes modelled are to be implemented by one or a combination of computer systems. 

Describing the business problem domain in this way equates to the production of requirements statements for systems. The intention is that these models of the business facts can be used within any formal development methodology that uses formal requirements specifications. As such, models of the business domain may be used as a formal Requirements Specification for any development, with the caveat that not all of the items modelled are to be implemented in any particular system or technology. 

How do these two aspects of business domain modelling equate to the available tools and notations?

Structural: Ontology, taxonomy etc. 

Behavioural: Process modelling, choreography

Note that there are theories of semantics which relate to meaning in structural domain models, and other theories of semantics that relate to organisational behavioural models. By modelling both aspects of the business domain, it is possible to make reference to these alternative approaches to semantics. 

1.2 Structural Domain Models

Structural models of the business domain deal with the business equivalent of data: the business terms, definitions and relationships that may be reflected in systems, messages and databases. This is often referred to generically as "ontology" or "taxonomy" modelling. 

The ways of modelling the structural components of the business can be more accurately described as follows:

· Taxonomy

· Thesaurus

· Data Dictionary

· Ontology

1.2.1 Taxonomy

A taxonomy is a hierarchical tree structure. It models hierarchical relationships between terms in the domain, with the most general at the top and the most specific at the bottom. A good example is the Linnaean taxonomy of species. 

1.2.2 Thesaurus

A thesaurus is a structured vocabulary that defines each term by 3 kinds of relationship: hierarchical (as in a taxonomy), associative and equivalent. As such this is probably closer to what many in the financial industry refer to as a Taxonomy. 

1.2.3 Data Dictionary

A data dictionary consists of a set of data plus verbal definitions of terms within a list or formal structure. These are intended to be human readable and add nothing to the machine processing of terms. It is possible to give dictionary definitions against data items in a structured format such as an XML schema or a UML data model. A Data dictionary can also be included within a taxonomy or an ontology. Note that ontology tools provide for formal written definitions to enhance the ontological structures within them. 

1.2.4 Ontology

An ontology is a model which has:

· Formal explicit description of concepts in a domain of discourse (referred to as Classes)

· Properties of each concept (class) describing features and attributes (known variously as slots, properties or roles)

· Restrictions on those properties (known as facets). 

An ontology plus an instance of information modelled according to that ontology constitutes a knowledge base. 

1.2.5 Structural Domain Models Summary

The common theme in these structural domain models is semantics: these are models which in one way or another allow the business meanings of terms to be defined. These meanings can then be carried through to development of data stores or messages, or can be referenced back from those stores or messages to ensure that terms are unambiguous and meaningful. This is a key requirement for interoperability or messaging. 

Behavioural Domain Models

Behavioural models may describe one or more of the following dynamic aspects of the business domain: 

· Business Process

· Orchestration

· Choreography

1.2.6 Business Process Models

There are numerous notations for modelling business processes. Some of these are understandable to business people while others are intended for more formal modelling of the process in a machine-processable way. In recent years there has been considerable development of standard notations for business process modelling, and this is what will be described here. 

A challenge in many of the modelling formats is to be able to produce outputs that can be comprehended by business people, while maintaining the integrity of the formal definitions of process requirements. reviewable outputs from these models would need to be in the formats which are well known and widely used by industry participants, such as:

· Process Flow diagrams

· "Doric column" message sequence diagrams.

Note that "Doric column" diagrams can be directly derived from UML Message Sequence diagrams, one of the recognised model formats within UML. Process flow diagrams are well known but are not supported in existing formal UML notation, however the Enterprise Architect UML tool has non standard extensions to support these. 

1.2.7 Orchestration

This can be described as: 

· The behaviour of a business process based on interactions between the process and its partners;

· how multiple service interactions with these partners are coordinated to achieve a business goal;

· the state and the logic necessary for this coordination;

· mechanisms for dealing with business exceptions and processing faults;

· a mechanism to define how individual or composite activities within a process are to be compensated in cases where exceptions occur or a partner requests reversal.

(based on the WS-BPEL standard definition - see entry in next section)

1.2.8 Choreography Models

Choreography relates to the exchange of messages between actors in a process. These may be a drinks machine and the person buying a drink, or they may be the counterparties in a financial instrument transaction. 

Within recent standards-based work, choreography has been approached in two different ways:

1. The academic approach: Pi Calculus

2. The pragmatic approach: ebBPSS

In the latter case the definition of choreography covers features relating to business process modelling as a whole. 

According to the W3C, "choreography" can be defined locally as:

"... the ability to compose and describe the relationships between lower-level services. Although differing terminology is used in the industry, such as orchestration, collaboration, coordination, conversations, etc., the terms all share a common characteristic of describing linkages and usage patterns between Web services. ... we use the term choreography as a label to denote this space.

Reference: Web Services Choreography Working Group Charter at

http://www.w3.org/2003/01/wscwg-charter

1.2.9 Behavioural Domain Models Summary

The common theme in these behavioural domain models is the interactions between parties in a business process. These parties may be internal or external to a given business unit. The behaviours of these parties (or "actors") in the business world may be traced back to contractual or legal obligations in the case of interaction between discrete business units, or to the way in which the organisation has configured itself to carry out its business activities and so contribute to the business bottom line in its chosen sphere of business. 

Note that behavioural models also relate to the semantics of terms in the data or messages that are exchanged within a business process. In this case, the business meanings of message or data terms can be derived from the process or business context in which they arise. 

Standards and Formats

This section describes the leading modelling formats for business domain modelling, as adopted within the standards community. A large part of this work is sponsored by the World Wide Web (W3C) consortium. Other participants include the Object Management Group (OMG) and OASIS. A number of standards also fall under the umbrella of the ebXML Framework, which is in several parts, some of which are registered as ISO and UN/CEFACT standards. 

This section does not intend to be a complete treatment of these standards but as a pointer to the leading open source tools which may be used to model business domain information under those standards (detailed in the next section). 

1.3 World Wide Web Consortium (W3C) Standards

The W3C consortium focuses primarily on web services definitions, however their work on choreography and the like provides tools which may be used in a wider business and messaging context. Many of these standards form the basis for revisions to the ISO 20022 standard currently being carried out by ISO TC68 working Group 4.

1.3.1 The Semantic Web

From the W3C Semantic Web site http://www.w3.org/2001/sw/

The Semantic Web provides a common framework that allows data to be shared and reused across application, enterprise, and community boundaries. It is a collaborative effort led by W3C with participation from a large number of researchers and industrial partners. It is based on the Resource Description Framework (RDF). 

Much of the work on the Semantic Web initiative gives rise to the standards described here. 

1.3.2 OWL

http://www.w3.org/2004/OWL/

OWL is a Web Ontology language. Where earlier languages have been used to develop tools and ontologies for specific user communities (particularly in the sciences and in company-specific e-commerce applications), they were not defined to be compatible with the architecture of the World Wide Web in general, and the Semantic Web in particular.

1.3.3 Resource Description Framework (RDF)

http://www.w3.org/RDF/

According to the W3C's RDF website:

The Resource Description Framework (RDF) integrates a variety of applications from library catalogs and world-wide directories to syndication and aggregation of news, software, and content to personal collections of music, photos, and events using XML as an interchange syntax. The RDF specifications provide a lightweight ontology system to support the exchange of knowledge on the Web.

The Resource Description Framework is a common framework for identifying model entities. Terms defined within the RDF can be further refined into ontology terms, and ontological relationships can be defined between these. Open source tools which support OWL ontology definitions are based on RDF. 

1.3.4 WS-Choreography Definition Language (WS-CDL)

http://www.w3.org/TR/2004/WD-ws-cdl-10-20041217/

According to the WS-Choreography Definition Language (WS-CDL) working group:

The Web Services Choreography specification is aimed at being able to precisely describe collaborations between any type of party regardless of the supporting platform or programming model used by the implementation of the hosting environment.


[...]

While BPEL is a programming language to specify the behavior of a participant in a choreography [...] choreography is concerned with describing the message interchanges between participants. Participants of a choreography are peers, there is no center of control.

The W3C work on Choreography is based on the Pi Calculus. 

The W3C choreography initiative is described as: 

"... a shared common or "global" definition of the sequence and conditions in which messages are exchanged ... that describes the observable complementary behavior of all the participants involved. Each participant can then use the definition to build and test solutions that conform to the global definition."

1.3.5 WS-BPEL

http://www.oasis-open.org/committees/tc_home.php?wg_abbrev=wsbpel

According to this site:

WS-BPEL provides a language for the formal specification of business processes and business interaction protocols. By doing so, it extends the Web Services interaction model and enables it to support business transactions. WS-BPEL defines an interoperable integration model that should facilitate the expansion of automated process integration in both the intra-corporate and the business-to-business spaces. 

And

WS-BPEL defines a model and a grammar for describing the behavior of a business process based on interactions between the process and its partners. The interaction with each partner occurs through Web Service interfaces, and the structure of the relationship at the interface level is encapsulated in what we call a partner link. The WS-BPEL process defines how multiple service interactions with these partners are coordinated to achieve a business goal, as well as the state and the logic necessary for this coordination. WS-BPEL also introduces systematic mechanisms for dealing with business exceptions and processing faults. Finally, WS-BPEL introduces a mechanism to define how individual or composite activities within a process are to be compensated in cases where exceptions occur or a partner requests reversal. 

1.4 OASIS Standards

http://www.oasis-open.org

According to the OASIS website (under "About"):

OASIS (Organization for the Advancement of Structured Information Standards) is a not-for-profit, international consortium that drives the development, convergence, and adoption of e-business standards. The consortium produces more Web services standards than any other organization along with standards for security, e-business, and standardization efforts in the public sector and for application-specific markets.

OASIS is responsible for, among other standards, the Universal Business Language (UBL).

1.4.1 Universal Business Language (UBL)

http://www.oasis-open.org/committees/ubl/charter.php

This is a format for identifying the business information to be exchanged within specific business processes. According to the UBL Charter on the above website:

The primary deliverable of [UBL] is a coordinated set of XML grammatical components that will allow trading partners to unambiguously identify the business documents to be exchanged in a particular business context.

Further definition is given in the formal documentation:

UBL is designed to provide a universally understood and recognized commercial syntax for legally binding business documents and to operate within a standard business framework such as ISO 15000 (ebXML) to provide a complete, standards-based infrastructure that can extend the benefits of existing EDI systems to businesses of all sizes. UBL is freely available to everyone without legal encumbrance or licensing fees.

As such, UBL is not a business language in the sense of being a business domain model, as described in this document. It is included for completeness. 

1.5 Electronic Business using eXtensible Markup Language (ebXML)

http://www.ebxml.org

According to the website:

ebXML (Electronic Business using eXtensible Markup Language), is a modular suite of specifications that enables enterprises of any size and in any geographical location to conduct business over the Internet. Using ebXML, companies now have a standard method to exchange business messages, conduct trading relationships, communicate data in common terms and define and register business processes.

The documentation for the ebXML universe of standards and specifications can be found at the following location:

http://www.ebxml.org/specs/

These specifications deal with all aspects of the ebXML standard, which is focused on electronic trade messaging and process. Recent initiatives under the ebXML Business Process Specification Schema (ebBPSS) have included some proof of concept work in the financial space, however this reveals the extent to which the ebXML universe does not currently cater for the complex processes found in the financial services industry. 

1.5.1 ebXML Business Process Specification Schema (ebBPSS)

http://www.ebxml.org/specs/ebBPSS.pdf

This forms part of the ebXML framework, which is also referenced under UN/CEFACT Modelling Methodology (UMM) and ISO 15000. 

According to the documentation:

"The ebXML specification Schema provides a standard framework by which business systems may be configured to support execution of business collaborations consisting of business transactions. It is based upon prior UN/CEFACT work, specifically the meta-model behind the UN/CEFACT Modelling Methodology (UMM)...

The Specification Schema supports the specification of Business Transactions and the choreography of Business Transactions into Business Collaborations. Each Business Transaction can be implemented using one of many available standard patterns. These patterns determine the actual exchange of Business documents and business signals between the partners to achieve the required electronic commerce transaction."

Comment:

Note that ebXML is focused almost exclusively on electronic trade transactions and this is reflected in the ebBPSS work. A recent "proof of concept" for the financial sector (using TWIST messaging) uncovered a number of standard transaction patterns that did not exist in the ebXML electronic trade world. It also uncovered a significant difference in the relationship between actors and roles, compared to electronic commerce process requirements. It therefore cannot be regarded as a complete language for describing business processes, but rather an empirical framework for capturing such process information. This is in contrast to the Pi Calculus (as used in Web Services choreography) which is more formal, but less extensive in scope, dealing as it does with the choreography of message exchanges rather than the totality of business process. 

Modelling Tools

1.6 General

Some of the tools identified in this section run under a common development environment. Specifically, WS-CDL and TopBraid Composer run under Eclipse. 

1.6.1 Eclipse

http://www.eclipse.org/platform
Eclipse is an open development platform. According to their website: 

Eclipse is an open source community whose projects are focused on building an open development platform comprised of extensible frameworks, tools and runtimes for building, deploying and managing software across the lifecycle. A large and vibrant ecosystem of major technology vendors, innovative start-ups, universities, research institutions and individuals extend, complement and support the Eclipse platform

Eclipse runs under a public license, the "Eclipse Public License - v 1.0", which users are expected to agree to. 

Tools which are run under this platform may be free or paid for, but will be open source. 

1.7 Ontology Tools

1.7.1 Protégé

http://protege.stanford.edu (note there is no "www" in this site address)

This is a free, open source ontology editor and knowledge base framework. It is based on the open source Java programming language and is extensible. It can be downloaded via the above site. Users are required to register before downloading. 

Protégé supports two distinct flavours of ontology model:

1. Frames

2. Web Ontology Language (OWL)

The Frames based implementation is a well established artificial intelligence format for ontology modelling. The OWL ontology standard forms part of the W3C work on the Semantic Web. The OWL implementation requires the addition of a "plug-in" to the native Protégé installation. 

Both Protégé and the OWL plug-in are available free of charge via the above site. 

OWL ontologies created by Protégé can be used within TopBraid Composer and vice versa. Protégé has a number of "wizards" which automate common tasks in ontology creation, such as the tasks required to identify when business entities are mutually exclusive ("disjoint" in ontology parlance) and so on. 

1.7.2 TopBraid Composer

www.topbraidcomposer.com

The Complete Semantic Modeling Toolset

TopBraid Composer™ is an enterprise-class platform for developing Semantic Web ontologies and building semantic applications. Fully compliant with W3C standards, Composer offers comprehensive support for developing, managing and testing configurations of knowledge models and their instance knowledge bases. Composer provides a flexible and extensible framework with a published API for developing semantic client/server or browser-based solutions, that can integrate disparate applications and data sources.

This is available to purchase from TopQuadrant:

http://www.topquadrant.com/

Cost in USD:

Quantity
List Price

1
$ 495.00

2
$ 395.00

Under certain circumstances they consider offering a floating license arrangement, so that a single license can be installed on multiple machines.  TopQuadrant also provides training and additional discount options for more than 15 licenses.

TopBraid Composer Runs under the Eclipse open development platform

OWL ontologies created by TopBraid Composer can be used within Protégé and vice versa. 

1.8 Choreography and Business Process Tools

1.8.1 WS-CDL: The Pi4Tech Toolset

http://www.pi4tech.org

Introductory information from the website:

Pi4 Technologies offers open source tools, consulting and professional open source support to leverage the power of the Pi Calculus. The Pi Calculus, invented by Professor Robin Milner et al, forms the basis for the W3C's WS-CDL. Professor Robin Milner, Dr. Kohei Honda and Dr Nobuko Yoshida are all invited experts contributing to WS-CDL. 

WS-CDL is the first open source solution that we are offering to the community at large. It provides the necessary tools to describe and police blueprints for complex distributed IT architectures as well as for describing cross domain business protocols (e.g. FIX, fpML, SWIFT, etc). 

Accessing the Tools:

Follow links to "source" on the above website. 

The WS-CDL solution runs on the Eclipse platform. The relevant items in Eclipse are all identified as Pi4SOA extensions. Further information is given in the Pi4SOA section of this site:

From http://www.pi4tech.org/tiki-index.php?page=pi4soa

The aim of this project is to provide a behavioral description of a service that can be formally verified against a global model description, as well as compared for differences against other service descriptions.


The pi4soa project provides tools that leverage Pi Calculus to build more robust Service Oriented Architectures (SOA). The project provides the first implementation of the W3C Web Services Choreography Description Language (WS-CDL).


This project is leveraging the new Choreography Description Language standard, developed by W3C, to provide tools that help build distributed Service Oriented Architecture (SOA) based systems through the principle concept of interaction. The premise is that a good system design can be driven from a top down global model, using CDL, that can then act as a blueprint to guide the development of new services or incorporate the existing behavior associated with legacy services. Using this approach ensures that each service conforms to the expected behavior of the choreography and thereby guarantees interoperability of those services in achieving a business goal.

1.8.2 ebBPSS: the FreebXML Tool

The FreebXML tool includes an editor for handling ebXML business Process (ecBPSS) model information. This free editor is available for download for free from the SourceForge repository at 

http://sourceforge.net/projects/freebxmlbp/

According to the website:

The ebBP Editor is a tool designed to help the user in creating generic as well as domain specific Business Process Specifications based on ebBP Version 2.0 by using semantic mechanisms

Note that the freebXML Software Foundation also covers the freeb-ubl tool (see next heading)

1.8.3 UBL: The freeb-ubl Tool

This primarily handles UBL which is not a true business domain model format. However according to the OASIS website it also includes ebBP. It is available free for download via:

http://xml.coverpages.org/freeb-ubl-Announce.html

Details from the above website: 

Project administrators from the SourceForge freeb-ubl project have announced the first release of software (Version 1.0) supporting the UBL, ebXML, and CAM specifications. The software is freely available for download and use under the freebXML License Version 2.0:

http://downloads.sourceforge.net/freeb-ubl/freeb-ubl-kit-v1-0.zip

The 'freeb-ubl' project is a new royalty-free, open source project from the freebXML Software Foundation.

'freeb-ubl' is published as an opensource implementers' package for UBL and ebXML. It provides royalty-free, out-of-the-box tools to aid with use of the Universal Business Language (UBL) and the standard framework for electronic business with XML, ebXML. 
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