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Summary

Research carried out by the Enterprise Data Management (EDM) Council (ref. 1) has thrown up a growing awareness at board level for the need for consistent and standardised terms, definitions and relationships across the enterprise, and a growing recognition of enterprise-wide data management as a business issue not an IT issue (ref. 2). 

The assumption here is that the focus should not be on data as such, but on the business facts that those data represent. This translates to a need for a holistic approach to business meaning. 

The business facts, once defined as a single, enterprise wide resource, can be mapped to the data universe (ontology) of each of the systems deployed in the organisation, and the formats of messages that pass between these, as well as messages between the organisation and the outside world.

The models required can be described or broken down in two ways:

1. Type of information: Transactional information, referential information and commitments

2. Subject areas: Financial instrument data, organisation data etc.

So for example a financial institution would require, alongside generic organisational terms such as accounting and personnel information, a model of financial information (securities etc.) and a model of third party organisation data, with each of these models clearly demarcated into referential and transactional information. Contractual obligations between parties also need to be defined. 

This paper describes these distinctions and gives the rationale behind modelling referential and transactional information as distinct types. It goes on to look at the nature of business information in these two separate dimensions, with reference to the schools of thought applicable to understanding meaning in these types of information, and the relationship between these and commitments. 

The aim of all this is to be able to define, across the enterprise, a set of business facts, independent of any implementation technology. This takes the existing concept of computer system ontologies, and applies them at a higher level, as a business ontology. Having single business ontology across the enterprise means that the organisation has two measurable benefits:

1. The ability to map this to the different computer systems and messaging protocols used within the organisation - leading to greater system interoperability and reuse of data; 

2. The ability to communicate with partner organisations, for example in clearing and settlement, supply chain management and so on. 

This paper is structured in terms of 

1. Types of information

2. Subject areas

3. Applicable theories of semantics
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Types of Information

There are two distinct types of information in any business area or application: 

1. Transactional or workflow information

2. Referential information 

In addition there is information on rights and obligations, defined for example in contracts. 

Transactional information relates to terms used in the course of carrying out a business process, which is specific to that process. This kind of information gets its meaning in relation to the workflow transaction and the counterparties involved in that transaction. These may be internal or external counterparties. 

Referential information is information which has the same meaning regardless of how or where it is used - information that is "about" something. Workflow transactions also use referential information. Referential information, by definition, does not get its meaning from the way it is used in a workflow transaction. 

Both of these types of information differ in terms of how the individual terms have meaning ascribed to them. A single enterprise-wide set of terms can only be achieved if it takes the form of a single set of identified meanings. The words, symbols, computer names etc. that then implement these meanings are a separate issue. 

The words "information" and "data" are often used almost interchangeably. A practical distinction would be that information is what the business deals with, while data is what computer systems use to implement and process that business information. Transactional and referential information should therefore be represented by transactional and referential data terms in systems, which can be mapped to the overall, meaningful business terms used by the organisation. 

Historically most systems and data sources in the organisation tend to have focused on one or other of these types of data, as do the international standards developed to mechanise transfer of these types of data between organisations. So for example a market data feed is entirely referential, while a clearing and settlement system will be built around transactional information terms, with some referential data terms used for specific purposes such as to uniquely identify an instrument or an organisation. This is reflected in the data universes (ontologies) of the systems used. There are also bodies of theory on meaning which focus on one or other of these. Historically the emphasis of different system ontologies has been on one or the other type of information, while the need to distinguish between these falls squarely on the business itself, when defining a single business ontology. 

In addition to these two types of information that may be exchanged in messages or maintained in databases, there is information on the underlying rights and obligations between counterparties, as defined for example in contracts. This has a direct bearing on the transactional type of information but is distinct from it, as will be explained. 

Transactional information will be described first in order to highlight the distinction. 

Transactional Terms

Transactional information relates to the active business processes within or between organisations. Transactional information is information passed between parties in the course of carrying out business activities. This can also be thought of as workflow data. 

In the course of carrying out any business activity, individual parties in the activity make a number of commitments to one another. For the purposes of visualisation it may be easier to think in terms of workflow or transaction between organisations, for example financial market trading or settlement, or supply chain management. It should be clear that this thinking also applies to transactions between business units within the enterprise. 

Transactional information includes commitments and undertakings, the signalling of intentions and so on. These are underpinned by legal or contractual relationships between those parties. Referential information is also passed between parties, for example to uniquely identify an instrument or commodity, identify a third party or trading venue, and so on. Note that when referential information is used in this context, it is used for a context-specific reason. The reason is local to the transaction, while the information gets its meaning independently of the transaction. 

With the exception of the incidental use of referential information, the workflow information terms relate directly to the relationship between the counterparties in the transaction. An example would be a commitment to buy a specified quantity of goods at an agreed price, deliverable on a given data to a given location. So for example "Free on board" is a transactional term as it relates to how the seller of goods agrees to make the goods available to the buyer in that transaction.  

This can generally be regarded as bilateral information between two parties, though some transactions may be multilateral relationships between parties, for example in a new securities issue. In either case the transaction is based around a clearly defined business relationship, identifiable in formal descriptions of the process workflow and underpinned by pre-existing contractual or other rights and obligations. 

Transactional information will usually be expressed at some point in messages between the counterparties. This information may be mechanised by way of fax, telephone, face to face or in systems. The increasing use of computer systems in straight through processing or in screen based trading means that many of these terms will exist as transactional data in computer systems and messages, and there are many international standards for exchanging this kind of information in computer readable format. The ISO 20022 standard (ref. 3) is designed expressly for the transfer of transactional data, as is the e-Business ebXML standard (ref. 4). Both standards have treatments for the formal relationships between business workflows and the message terms (in ebXML this is contained within the UN/CEFACT "Core Components" CCTS standard (ref. 5)). 

Transactional data exists momentarily as the workflow activity is transacted. It may also be maintained within the organisation in order to provide an audit trail. Information which is kept after a transaction may be referred to for any number of reasons, and may therefore become part of some reference data resource. However at the point at which the workflow transaction is executed, it is distinct from reference data. In maintaining the information as a reference data source, details of the transaction will need to be added to any such source in order to define the context (for example parties, dates and times). Transactional information may therefore become referential information. 

Referential Terms

Referential information is defined as information which exists independently of any specific workflow or transactional relationship. The meanings of the terms remain the same regardless of how or why those terms are used. 

For example a contract to buy gold is a bilateral transaction, with a price, quantity, description etc. The description is referential while the price and other terms are transactional. That is:

"99.5% gold, measured in troy ounces" - is referential data. It describes a clearly identifiable thing in the real world, in a way which is independent of how or why that description is used. 

"100 units of [99.5% gold, measured in troy ounces] deliverable on 01 September at USD 634.70" is transactional data (with the referential component shown in brackets for clarity). 

The gold referred to is modelled by way of referential data in any system that uses this data. It is referred to in the course of carrying out business transactions (purchase, sale, inventory, custodianship etc.) in order to unambiguously identify the commodity in question. 

Contracts and Obligations

The transactional terms described above are defined in terms of the relationships between counterparties, including contractual rights and obligations. These obligations are part of what gives the transactional terms their meanings. 

Meanwhile a financial instrument is a contractual instrument with rights and obligations. A tradable instrument represents a bilateral contractual relationship between the holder and the issuer. Over the Counter (OTC) derivatives contracts are contracts between counterparties, and as such present a challenge when trying to determine which terms represent referential information and which are transactional information, since an OTC instrument has similar referential terms to a tradable instrument but represents a contract between two parties. 

Contractual terms do not fall into either of the types of information described so far and will require a separate treatment. This would cover the rights and obligations under which transactions are carried out when executing a business workflow. 

In terms of the need for an organisation-wide model of business facts, the formal contractual relationships which are in place would be modelled or maintained separately from transactional or referential data terms, and would provide a point of reference for those terms. They also potentially provide a mechanism for defining meaning, since meaning should be grounded in some real world facts, which is what rights and obligations are. 

Information Subject Areas

These relate to the business areas in which the organisation has some involvement, along with subject areas such as accounting and personnel which impact on every organisation. 

Typical business areas include:

· Trade

· Financial market information 

· Insurance information (policies, underwriting, claims etc.)

· Organisation information

There are international standards for data and for messaging in each of these areas, with the possible exception of organisation information. Most of these standards make a distinction between messaging and the data model, for example ISO 19312 (Ref. 6, in draft) relates to a securities data model while MDDL (ref. 7) relates to referential data messages about financial market information. 

For a typical financial industry participant, the subject areas of interest are financial securities and organisation information. 

Financial Securities Information

The above subject areas each include both referential information and transactional information. Financial transactional information would include for example trading, clearing, settlement and custodianship terms, as well as terms relating to risk analysis and other business activities. These transactional requirements can be identified by mapping out the business activities carried out within the organisation. The referential information needs are identified in terms of the information required to support these activities, for example the standing data for a financial security (a bond or a share) is needed in a Securities Master File in order to hold that instrument, identify entitlements, measure the current value of holdings and so on, for a company which invests on its own or a client's behalf. 

Note that firms which participate exclusively in trade and commerce would have a business ontology which is based around transactional information, with any referential data being held in a simple inventory system, perhaps based on catalogue data or on descriptive information of goods received. Organisations in the financial space deal in more complex products which require more complex referential models. Using take-on data only (the equivalent to "goods-inward" information in manufacturing or commerce) is not sufficient to support all business activities, so the information needs are fulfilled by specialist market data providers. 

Market data providers deal primarily in referential information and would have a business ontology defined in these terms for the information they provide. They also have transactional data models based on entitlements, units of count and other terms of the purchase and sale of financial market data, with reference to contractual relationships with exchanges (as suppliers) and users of the data they provide. These make up the transactional data ontology of those organisations. 

Organisation Information

Information about other organisations is not typically held in a dedicated organisational data model. A typical financial market data model will have several points of reference to information about organisations. These include information on securities issuers, underwriters, trading venues, ratings agencies and so on. At different points in a referential model such as a securities master file data model, there will be terms relating to such organisations. Some of these terms are specific to the role played by the organisation, e.g. rating agency information, while others are used for identification, e.g. BIC code, DUNS number and so on. This second requirement would disappear once there was a single unique International Business Entity Identifier (IBEI) available. As with transactional information, the reason for using the information is important. However a number of terms will be repeated across the model such as name, address, specific internal and external identifiers and so on, which a good systems developer would combine into common terms. 

The above description applies to a typical system or data source with referential market data terms. A similar case applies to the use of organisation data within workflow (transactional) messages and data, with organisational data being used in transactional messages exchanges to identify counterparties, third parties and so on. All of this points to the need for an "Organisational" component to the overall business ontology. This will not generally be reflected in the ontologies of different systems unless these deal directly with processes about organisations. Many data models recognise the need for separate treatment of organisational data. 

In a typical computer system, good system design and optimisation of data will have resulted in the re-use of common components of information about organisations, such as name and address. There will therefore be system-specific models of information data. In the enterprise-wide business factual model this needs to be reflected as a separate part of the overall model, namely an Organisation model. 

Organisation Roles

In the transactional context, information relating to organisations is defined in terms of their roles in relation to the business process, for example buyer, custodian, issuer etc. This is reflected in the thinking of the ISO 20022 standard. An individual organisation may fulfil several different roles in relation to a complex set of processes in a business area. The data about the organisation is referential, while the roles that organisations fulfil with regard to a process are part of the transactional data model of those processes. Roles therefore arise out of modelling the business processes that the enterprise participates in or carries out, while the organisation information model is entirely referential in nature.

Examples

Why does any of this matter? Let's take the example of the term "Price". 

Suppose we had a simple enterprise wide set of terms, one of which was "Price". What is the meaning of "Price" in this universe?

The price of an individual transaction is distinct from the price of an instrument as recorded in a reference data resource, for example as received from a market data provider. The latter would indicate the current or most recent price at which the instrument is trading. 

The meanings of terms will determine how the data relating to those terms can be used. Taking for example a compliance system, the price at which a transaction is executed and the price that the market pays for the instrument will both be referred to in that system, for different reasons. 

As well as being different in meaning, these terms will have different qualifying terms in any system which uses them. Along with common qualifiers such as currency, clean v dirty price and so on, there will be different qualifying terms for a quoted price and the price for a specific transaction, for example: 

· Transactional: buyer, seller, volume, settlement date

· Referential: Trading venue, publisher, data and time, bid, mid or ask, closing price. 

The principle of semantic migration also comes into play: the (transactional) act of making a bid may, if it is the last of the day, be reflected as the closing bid price on that exchange. Bidding, which is a process in the transactional world, becomes the qualifying term "bid" in the referential world. The meaning is not dependent on the data item. 

Migration of Meaning in Data

One thing that is not immediately clear from the distinction of referential and transactional information is the change of meaning of an item of data from one to the other. It is important to distinguish between an item of data (in a system or message) and its meaning to the enterprise, which is identified in terms of the context in which that item of data is presented or used. 

For example, the primary issuance of a financial instrument is a process, with workflows, actors (roles) and transactional data items. The issuer is an actor in the issuance process, as are underwriters, syndicate members and the like (these vary according to the issuance process used for that instrument). Most but not all of the information used during the issuance process becomes reference data about the instrument in the reference data universe of other industry players, such as asset managers, brokers etc. 

The transactional information seen by participants in the issuance process therefore becomes referential data to the asset manager. These may or may not be the same organisation. Transactional data may become referential data. 

Applicable Theories of Semantics

The enterprise-wide ontology of business facts would cover terms, definitions and relationships between those terms (often referred to as TDR). Once the organisation has identified the universe of semantically unique terms, these each have to have their meaning defined. Definitions provide a means for identifying the meanings of the terms, so that for each term there is a definition giving the meaning of the term. 

Maintaining definitions against data items from individual systems will not resolve the problem of the business ontology. What is needed is a single structure of terms, segregated into business areas and into transactional versus referential terms, and with explicit reference to their meanings. 

To model and manage the meanings of terms, we need to identify the different ways in which meaning is understood. A detailed exploration of the existing theories of semantics is beyond the scope of this paper. This section looks at the broad picture of how semantic theories can be applied to this question. 

Theoretical frameworks in the following fields may be of use in this exercise:

· Artificial Intelligence

· Cognitive Science

· Business and economics

· Internet and the Web

The principal theoretical approaches of interest are:

· The "Semantic network" concept

· The Semantic Web

· The "NORMA" system of "Norms and Affordances" from the London School of Economics and others 

· Work on Virtual Organisations, contracts and networks of trust

· Web Choreography Language (This is not a system of semantics but relates intimately to some of the above concepts)

The Semantic Network concept originates from research in cognitive science into how facts are encoded in minds (Quillian 1968, Ref. 8). This understanding of semantics is applicable in computer systems and has a wealth of research in the world of artificial intelligence, as part of the mainstream approach to system ontologies (ref. 9, 10). 

As defined in the original research, the semantic network lends itself to the definition of meanings "about" things, that is to say referential information. A good referential business ontology should be underpinned by the approaches to meaning defined in this literature. The thinking also extends to more dynamic types of meaning, as represented by a number of theoretical approaches within this academic community. 

The semantic web (ref. 11) defines a system for the specific application of semantics to material published on the web, rather than a theory of semantics in its own right. It provides a framework within which to define individual ontologies, but not a system for meaning as a whole. 

The NORMA framework (ref. 12) is built specifically around the concepts of "norms and affordances" as defined in the relationships between participants in processes. It has been successfully applied to such areas as digital encryption and the implementation of regulations on monopolies and fair trading. As such this approach directly covers the meanings of the "Transactional" type of information as explored here. 

Munindar Singh's work at North Carolina State University into commitments-based analysis of contracts (ref. 13) provides a suitable framework for the understanding of the contractual relationships between counterparties. This is based on a body of research into Virtual Organisations (VOs), networks of trust and so on. Current research extends this into the semantic analysis of workflow itself, along similar lines to those described here. This research team is now working very closely with a working group within FIX to apply these concepts to aspects of FIX messaging. 

Meanwhile the W3C is developing a "choreographic" approach that reflects many of these concepts (ref. 14). Work is ongoing under the European Sixth Framework to provide practical implementation of these approaches (ref. 15). 

There is a distinction between a system of meaning for the actions in transaction workflows, and the analysis of the rights and obligations which underpin them and give them meaning. These should be understood as two separate aspects of the same problem. Analysing the nature of obligations separately from the meaning in transactional messages will be beneficial to the standards world: many message standards have components for defining contractual rights and obligations ahead of any actual interchange of messages in a particular individual transaction or process. Transactional commitments have a grounding in pre-existing contractual obligations. 

At present there is seemingly little overlap or cross reference between many of these bodies of thought, although the more mainstream world of AI and Cognitive Science has a number of approaches which may apply to transactional terms. It is likely therefore that a thorough analysis of the applicable theories of transaction based meaning, contractual analysis and referential semantics could result in a single, unified approach that can be leveraged in a theory of semantics for enterprise-wide data management. 

Proposal

The Requirement

The requirement identified in this exploration is for the organisation to have a single set of terms across the enterprise, organised according to their meanings and underpinned by some rigorous body of theory on the application of meanings to those terms. 

This will effectively be a set of terms, meaningful definitions of those terms, and any relationships between those terms. 

The Terms are the components of the business ontology itself. 

Definitions can be defined in terms of a dictionary definition. This bypasses the need for any formal system of semantics by defining the terms with reference to an external human agent who will understand those definitions and recognise the meaning. This is analogous to reading the definition of a word in a dictionary. 

There must be a more rigorous way to achieve meaning in the business ontology. If someone who does not speak English picks up an English dictionary, the definitions are of no use to them as they are all written in words which are also defined in that dictionary. Only some external understanding of the language can make it useful. To make the definitions stand up without the need for outside agency requires an definition of the relationships between terms, along with some means of introducing meaning to the terms and relationships. 

In semantic networks, relationships introduce some level of meaning to the universe of terms. A good example would be the terms that qualify the term "Price" in different meaningful contexts. Relationships are important in defining data integrity rules, message structures and so on, but they also contribute to the meanings of those terms. 

Hence a working business ontology for an organisations should cover the terms with their definitions (the ontology), some means of independently introducing meaning into the model, and a record of the relationships between the terms. 

This is a relatively simple requirement to implement, and can be carried out by specialist adaptation of for example a Unified Modelling Language (UML) tool and repository. Many of the requirements can be implemented even more simply by means of spreadsheets (which do not manage relationships well) or hyperlinked documents. Similarly a business ontology maintained in UML may be published and browsed in a hyperlinked, web-enabled format. 

All that is missing from this is the unification and implementation of the available theories of semantics, so that the business ontology can be rigorously and unambiguously locked to the meanings of the terms. Achieving this need not be a barrier to implementing such a system, since meaning can be temporarily dealt with by recourse to externally, humanly mediated meaning through textual dictionary definitions. However a competent system of semantics would help in structuring the model and would give the business the confidence of having a system that can be simply referenced and mapped to any internal system or external messaging protocol. 

Summary Proposal

The outcome of this exploration is a proposal to develop a robust framework within which business facts can be modelled in a coherent set of business models of the information needed within and between systems in the organisation. This framework would initially focus on identifying semantically unique terms and cataloguing these along with humanly agreed definitions. At the same time it is proposed that a robust system of semantics be developed, beginning with a unification of the applicable theories of semantics, or a workable engineering approximation of these, such that the meaningful universes of business terms across the enterprise can be grounded in some system of meaning. 

These models and the work-in-progress theories of meaning that underpin them would be divided into business facts which are referential in nature, terms in process workflows, and contractual rights and obligations. 

These activities could be carried out side by side so as to get the best of academic theory and business value by delivering a working business ontological framework while developing an applicable engineering theory of semantics. 
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