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Abstract

This paper explores the challenges and possible solutions to the search for a cost-effective and flexible means for requirements management in XML based financial industry standards. The issues of defining and managing the requirements for XML standards are two-fold: implementing formal requirements management in this non-standard business context and adapting this to the special case of XML Schema requirements, including the ontological modelling of the problem domain. This paper explores both issues. Two case studies are given in which simplified requirements management processes were introduced. 

The paper also looks at what exactly is being modelled and what the challenges are in defining a clear ontology to underpin the standards themselves. Examples are given which demonstrate how items which may appear the same in the abstract may represent semantically orthogonal concepts. 

This thinking has implications for the ongoing integration of these standards, their coverage, future plans and change management. These challenges affect the standards bodies themselves, solution vendors and systems integrators needing to keep abreast of the different standards in an operational context. The conclusions of this paper cover two aspects of XML requirements management: The approach described may be used by other standards bodies as well as proprietary standards, while the issues regarding the modelling of the overall semantic domain need to be taken in hand on an industry wide basis as the industry moves forward. 
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INTRODUCTION

There are a number of XML standards emerging in the financial sector. These have grown out of industry groups looking at ways to improve business processes and efficiency by the use of XML standards. These may ultimately come under the ISO umbrella but they are primarily industry led initiatives. 

There are two challenges when introducing formal requirements into the development of these standards : 

1.  Adopting formal processes within the working groups responsible for the standards;

2.  Operating these processes at an appropriately low cost for a group maintained largely by unbudgeted time allocations from participating companies.

A standard by its nature requires a greater degree of control and change management than a product, since any change may potentially impact a multiple set of user bases, namely the users of each of the products that uses the standard. Meanwhile requirements must be turned around with a minimum of red tape if speedy roll-out is to be balanced with a controlled upgrade path. This means having the basic mechanics of control while not incurring excessive cost. 

Meanwhile the time that participants will give freely is the time they perceive as having value. It may be a challenge to get sponsors to agree to donated time being spent on control-related activities. The "Big" standards bodies are associated in people's minds with inertia, due in part to their more onerous formal processes. Industry led initiatives cannot realistically go down this route. 

Meanwhile the requirements that need to be managed in an XML standard are not the same as the requirements you would manage in a software product, although they are conceptually similar to the data (non functional) requirements of a software product. With software, function points are modelled which define the projected functionality of an individual product. For an XML schema the organisation needs to model the terms used in the problem domain and (for a workflow related standard) the superset of messages and conversations that users may need to support. The need for understanding the nature of these ontologies is fast becoming urgent as the various standards start to converge on the same semantic territories from different backgrounds and with different approaches and priorities and, significantly, with a varying appreciation of the ontological challenges. These issues are explored in depth in this paper.

Managed correctly the standards world should converge into a single seamless information space. Managed wrongly opportunities for greater integration will be lost and the marketplace may become fragmented into an alphabet soup of proprietary and conflicting standards. XML provides a unique opportunity to bring the concepts of the underlying business semantics to bear in the world of software development and systems integration, but for this to succeed the business stakeholders need to take a greater part in the proceedings, rather than seeing it as a "Technical" area. The real world meanings need to be connected to the technical terms. 

The success of these standards therefore depends on the involvement of business domain experts and the introduction of formal methods which facilitate their input and which combine discipline with flexibility. 

Part I - The Requirements for Requirements Management

The search for a cost-effective and flexible means for requirements management in XML based financial industry standards and comparable proprietary XML standards.

Formal Process

Carrying out a process does not require the same skills or awareness as understanding one. Many people within an organisation will work within formal processes - such as those for change control or requirements management - without understanding why they are there. To deliver a working XML standard there need to be working processes within the organisation responsible for that standard. 

The first and biggest challenge is that processes must be of such low impact as to be almost invisible. There is no time, budget or will for an excessive, procedural approach to keeping these schemas under control. 

A formal development process is basically about demonstrating control. Two things are needed to stay in control:

1. Requirements Management

2. Change Control

Everything else more or less follows from these. 

Requirements Management

Whether one follows methods based on the classical top-down "Waterfall" model or the Rapid Application Development (RAD) approach, the core precept of requirements management remains the same: the segregation of business requirements from the implementation of those requirements. 

In the first release of any product there is not always a visibly compelling cost case for requirements management, except perhaps for larger projects. Certainly in areas of industry which have not been exposed to formal engineering controls (such as the organisation which uses but does not create technology) the case can often be difficult to make to stakeholders. If something is never going to be upgraded or changed then it arguably does not need formal control. However as soon as there is a commitment to manage changes in the future, this equates to a commitment to requirements management from the outset. When that future comes the formal controls already need to be in place. 

The business case for Requirements Management then begins not with the first release but with what happens next - with how the organisation is to manage changes to the delivered article. This is as true for an XML standard as it is for a product. 

In classic systems design, Requirements Management works as follows: Following a phase of formal analysis of the problem, requirements are determined in English (or diagrams) by business people in business language. Business stakeholders from the organisation should have validated the findings produced by the analysis phase. Based upon these requirements statements the design takes place. From the design, the product itself emerges. Following all this, tests are carried out to prove that the product works correctly. Finally the product is signed off by a user or by some representative of the user community. This is the same process that needs to be followed for an XML schema, but we first have to find a suitable way of defining and representing the requirements themselves. 

Change Control

What is Change Control? Let's strip it right down to basics - what is change? Change doesn't happen in a vacuum. By definition, change has to be to something. But to what?

Let's start with a simple example, keeping our examples in the realm of XML schemas rather than product development. Say there is a spelling mistake somewhere in the schema. Someone spots this and raises a Defect Report. This is easy - the change is a change to the schema text. You go to the schema, you change it. The new schema (with a note about the Change Request) is released and all is well. 

Then we come to a change to a business requirement. Again this seems easy enough - a change to requirements is a change to requirements. I put it in this tautological manner to illustrate a point: the change to requirements is not, in the form it is first raised, a change to anything else. It is not yet a change to the schema. To process a change to requirements, there has to first be some representation of those requirements. Then there has to be some change to the design of the schema to implement the Change Request. 

How this works is a parallel to how the initial schema design works. Recall that requirements are first determined in English (or diagrams) by business people. Then the schema design takes place. Out of this, the schema itself emerges. For changes (as opposed to defects) the same path is trodden, but now we are dealing with changes to what's already there. The natural language business requirements have changed. These changes are reviewed to make sure they are right. Someone who understands the impact verifies that the proposed change won't take away something else that was working or introduce new problems (this is called impact analysis). Then and only then the technology experts implement the change in a new version of the existing schema. The technology experts will also flag any implications of the design change that would not be obvious from a business perspective (effectively completing a second phase of the impact analysis). Following all this, tests are carried out to prove both that the change works correctly and that nothing else has been broken along the way. Finally the change is signed off by the party who requested it, to signify that the new way of things really does represent what they intended. 

All this is very simple - as long as the stuff is there to carry out these changes to. As long, that is, as the English Language descriptions are in place which define what the initial version of the schema was supposed to achieve and as long as there is a clear record of which requirements belong to which bits of the schema - in other words a clear, end to and model which links each of the technical constructs to the requirements that fulfils. If this is all in place then Change Requests can be processed to change the schema. If it isn't they can't. So although this sounds prescriptive it does not represent any more effort than the effort expended trying to figure things out when they go wrong after the fact. The challenge is to keep the effort (and therefore the cost) low. The alternative if this is not in place is that the requirements will need to be reverse engineered from the schema, after the event. 

The case for Process in XML Standards

With XML standards the impact of errors is likely to be a lot more costly than with individual software based products. Each version of the standard may be built into any number of products - all built by other people who rely on the standards body to get it right. Each of those products may suffer in the event of any error in the schema. Worse still, users may suffer and when they do they will certainly blame the vendor whose name they see on their screens. While the standards group may be  trying to build something with less formal process than a software product, the consequences of failure are an order of magnitude greater. Vendors in particular would be taking on an inordinate risk if they were to incorporate the standard in anything with their name on unless they were sure it would be right, and that it has the controls to prove it can remain so. Customer demand for inclusion of the standard would not make it any easier for the vendor if at some point their own product goes wrong as a result of a shortfall in the standard.

In managing a standard using volunteer or donated time and effort, it is unrealistic to expect people to maintain requirements specifications and other formal controls, with all the review and paperwork that goes with these. In practice one solution is to use technical experts who also have a strong understanding of the problem domain. The technical expert may be no less a volunteer but having all the required information in one volunteer's head is a compelling cost saving. This is the default solution in many XML standards, however it removes one of the pillars of requirements management - the segregation of requirements from implementation. This reduces the ability of business domain experts to ensure that the implementation really is right for all conditions encountered in the business domain itself. By definition, no amount of smart learning about the business by the architecture expert can bring them up to the level of knowledge of the domain expert. No one is two people. 

Designing Process

Formal process design is effectively the application of knowledge management disciplines to workflow. Process takes what would otherwise happen in one person's head, and replaces it with transactions between individuals. The knowledge of multiple people is brought to bear on the different tasks that bring about some overall solution, such as the build of a product or in this case the design of an XML schema. The application of formal process takes the knowledge that is locked up inside individuals' heads and makes it the property of the organisation. 

Designing a process involves determining whose knowledge input is needed at each stage. This knowledge input generally takes the form of reviews - design reviews, document reviews and so on. These days there are many technology options with which such reviews and knowledge transfers can be carried out, reducing the cost of these reviews and broadening their scope. 

Formal process enables industry to move away from a hero culture to a situation where the organisation owns its own knowledge assets. Can XML industry standards be managed formally or are they doomed to rely on exceptional individuals? 

For requirements management, the usual process involves two languages: the language of the business and the language of the technology. There is then an interface between these, either as a formal word processed document or a requirements repository tool. At least one side of the language barrier between business and technology is plain English, so it is realistic to expect to create this interface in any endeavour. XML also looks very like English and while it should not be used to replace natural language it does provide unprecedented transparency across the language boundary. 

The Language Boundary in XML

For many XML Standards the schema design may be a one to one mapping of the "Terms" defined by the business community. However to assume this ahead of time is to take away the freedom of the schema designer. The schema designer should be able to see a complete set of the terms and conversations that are needed, in words that may well end up in the schema, but still have the freedom to implement design choices in whatever way he or she chooses within the remit of designing the schema. 

There is an alternative which may be appropriate in some cases. There are tools which can generate graphical views of the XML schema and these can be used to demonstrate to the business users what the schema design looks like. The weakness with this approach is that the schema must first be designed before it can be reviewed and corrected. This bypasses the design stage, meaning that opportunities for optimising the schema design may be lost. Also any corrections will be more costly to implement within this process. Another weakness with this approach is that business users may not full understand what the resulting XML messages will look like based on looking at these schema models. 

Another approach which can be useful is to provide sample XML instances that display how the format is used in a number of important cases. Again this does not deliver the capability for the business user to review and validate the requirements model but is useful for illustrating what the schema can do. 

Notwithstanding the shortfalls, the above routes may be adequate if the schema design involves a simple one to one mapping of industry terms. As soon as the schema requires any level of technical design, such as the use of inheritance or methods for optimising the schema contents, then graphical schema views will no longer reliably indicate to business domain experts what is in the schema. 

What are XML requirements?

What form do requirements take in the XML world?

Here will not venture into any technical areas that business stakeholders can ignore. The business reader need not understand the technical angles but there are some basic concepts that everyone in these ventures needs to grasp, along with some basic philosophy which is universally required. 

XML is not software. The design of XML is not the design of a program, even though it needs to take programs into account. Similarly the requirements for XML are not the requirements of a program. XML was originally designed to mark up documents such as academic papers, and only later came to be used as an electronic Data Interchange (EDI) standard. Design of an XML schema is conceptually very similar to designing software interfaces (known as APIs), however XML differs from normal high level program design in the sense that is focuses on the data whereas many program design approaches focus more on the functionality. So it must be appreciated that while the activities involved in designing XML schemas owe a lot to programming design, the end result is not itself a program. This has important implications.

At the core of an XML standard is a formal definition of what terms will be in messages and how the receiving system is to treat these. This takes the form of a file that is referenced by the receiving system when processing messages which use that standard. 

On a technical note, these information files come in two flavours: one is a file called a Document Type Definition ("DTD"), and the other is a file referred to simply as a "Schema" file and has the extension .XSD. Note that Some XML standards maintain both formats, while others don't. This adds complexity to the management of those standards but this has no bearing on the requirements management so we can safely ignore it. 

When we refer to XML Schemas
 in this paper we are referring to the underlying definition of content types as embodied in either type of file. For the purposes of this paper it is not necessary to understand the distinctions. 

Schemas then are basically a representation of what message contents may be expected at the receiving system. If you were to send a particular kind of XML message to a system you would in principle send the schema or DTD first in order to tell that system what the contents of the message are going to be. In practice what happens is that the receiving system already has a copy of the schema - either because it is enshrined in a publicly available standard or because the (proprietary) schema has been made available to the system designer. This is why standards play such an important role in the world of XML. 

The requirements statements that must be defined and reviewed by business domain experts then are the details of the information to be expected in messages. It should be noted that these are not the requirements of a messaging system. Requirements statements and review of these may be difficult if reviewers are used to thinking in "messages" because the schema is not the message but a separate, independent definition of the elements that may be seen within actual messages. Conceptually this is a big leap from conventional messaging systems and formats, and therefore from the standards which exist to define those formats. 

Messaging and XML Concepts 

In a standard interface between two systems, a message passes from System A to System B (figure 1):
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Figure 1: Basic messaging scenario

If XML were only used to replace this interface, we would be rightly sceptical about its advantages. XML is effectively meant to foster interoperability - to allow different systems and technologies to talk to one another without being tied in to any one architecture, platform or network infrastructure. This is where the commercial benefits come in. 

So let's start with the obvious: System A and System B are no longer connected exclusively to one another in isolation from the rest of the world (fig. 2).




Figure 2: Open messaging

In a practical context, what this is illustrates is standardisation of messaging within the enterprise. This may be a result of a programme of data and system integration, or as a by-product of systems becoming available which have the capability to read data from multiple sources (for example, an investment management /  decision support system having the ability to read data feeds from multiple data vendors in one standard XML format). As time goes on, organisations will use a combination of existing and emerging XML data standards and their own home grown XML arrangements. There will also be a corresponding trend to standardise on common reference data across the enterprise, again resulting in systems like our "System B" above having to read this standardised data, perhaps as part of the processing of a trade or settlement.

What this means for System B is that it can no longer take it for granted that everything it hears down the wire comes from System A. The implications of this are more than they first seem: in Fig. 1, System B (or its designer) "knows" something about all messages that come down that one wire: it knows they come from System A. It knows what context they fit into within the overall workflow. 

In designing the actions that System B carries out on receiving these messages, the designer of System B was previously able to rely on a body of knowledge about what comes down that particular wire. This may simply be to display something, in which case they need to define how the information is presented to the user - so for example the user can see the difference between yesterday's price and today's price. Or it may be how the information is transferred to another system or process - so that for instance the issue date does not automatically end up being used as a first interest accrual date when the receiving system calculates accrued interest on a bond. 

In the new interoperable world System B can no longer have the knowledge of what might come from System A hard-wired into it - instead the needs to be an understanding of what sort of message might come from System A - and from other systems. 

Here is how System B gets to know about the information coming from System A: the message from System A has a reference in it to an XML "Schema" which System B can also refer to. This schema defines what the messages in this particular set of conversations may contain (Fig. 3). 

In one sense the "meaning" of the contents of a message is defined by context, with the context being provided in this case by the schema. Semantics in this sense is little more than context, though we will look at this in more detail in a later section.

It is worth noting that XML is not the first or only thing to identify context in a message. For example in the SWIFT inter-bank messaging system messages are all sent with a prefix defining what "series" of messages they belong to, and this contextual marker defines most of what the receiving system needs to know about the message. Much of what we say about XML could be said about SWIFT messages. It is a measure of the success of this contextual semantics just how much the original envisaged usage of SWIFT has been extended, though it could not be extended indefinitely into different enterprises and industries the way that XML can. XML introduces a single global context within which the contexts and ultimately the semantics of message contents can be defined. 



Figure 3: Messages and Schemas

The business of XML Standards is to define common XML schemas. The standard itself may go beyond this in many ways - defining best practices, identifying new ways to make use of the XML technology, dealing with issues about networking and interoperability and so on. This paper will focus on the XML schemas maintained by the standards body. 

Another thing worth noting is that any XML message may invoke more than one schema. This gives designers the opportunity to design for maximum flexibility in the messages their applications can send or receive. The standards bodies (and those responsible for proprietary standards) have a role in this. 

Which brings us to Requirements Management, or more specifically to the requirements for Requirements Management.

Requirements for XML Standards

The formal requirements statements for an XML standard define what needs to be in the schema. Our challenge is to identify what is needed in order to be able to represent these.

The information held in the schema is not the same as the information passed in a message. Figure 3 illustrates the difference. In a messaging system everything is in the message. In an XML set-up, the Schema is not the message. Schema requirements are not messages. 

What goes in a schema relates to the semantics of messages. It is the schema which sets the systems free to interoperate as freely as their designers can imagine them to be, but the penalty of that freedom is that the schema has to do part of the job that was previously defined unchangeably by the communication context. "Meaning", previously defined by the known nature and context of the sending system, is now defined by the schema. 

Meanwhile XML standards can be broken down into two distinct types for the purposes of managing their requirements. These are what Anthony Coates calls "View" and "Do" standards (reference 1). From the schema designer's point of view the main difference is in terms of the implications of changes in the schema. Some standards, by virtue of being data about something, need to be easily extensible, that is new elements of data must be capable of being added from time to time and this will not cause problems for the system reading that data. This is "View" data. Other information is specific to individual financial transactions. Due to the sums of money and risks involved this type of information generally has tighter requirements for speed, accuracy, security and so on, and there is a correspondingly higher risk if the schema changes in any way. This is "Do" data. The difference between these two types of data goes beyond the risk management aspects considered by the schema designer as we shall show. 

These two types of data are essentially "reference" and "transactional". Broadly speaking "View" standards carry reference data about something, for example financial markets data, or news. "Do" standards are standards which support workflows. These cover transactions between parties, conversations (such as acceptance, rejection, or revision of transactions with their underlying terms) and so on. "Do" standards are dynamic in nature. Market Data Definition Language (MDDL)  is an example of a "View" standard, in that it deals with reference data - data that is about something. TWIST, FIX and FpML among others deal with trades, settlement and reconciliation and so are "Do" standards.

Some case histories may help in understanding the issues with managing the requirements for each of these types of data and designing suitable XML standards to support these. We will then return to the underlying philosophical considerations touched upon here. 

Part II - Case Histories

Two case studies are given in which simplified requirements management processes were introduced with varying levels of success. These are the initial MDDL Fixed Income requirements gathering exercise, and the TWIST Treasury standard. 

1. Market Data Definition Language (MDDL)

MDDL has as its stated goal:

MDDL is a XML-based specification to enable the interchange of information necessary to account for, analyze and trade financial instruments globally

When MDDL Version One was complete, the question was where to take it next. MDDL Version One broadly covered Equities, Indices and Collective Investment Vehicles. These are best understood in terms of the Domains in Figure 4. Note in particular that the domains represent something more than just the stuff implemented in Version One - they represent all the possible domains into which the realm of Market Data can be divided. The Domains diagram represents the possible territory that the standard could legitimately cover and still be a Market Data Standard, i.e. still comply with the stated Goal. This is more important than it looks - the act of carving out a set of domains defines the crucial difference between the ideal standard as it can be, and the real standard at any moment in time. Getting from one to the other will be a continuous requirement management exercise - not, and this is important, the management of "issues" to an arbitrary early version of the standard but an exercise that must be in place from the beginning.



Figure. 4 - MDDL Domains

The original application envisioned for MDDL was for end of day pricing. Version One of MDDL also featured a number of demonstration applications which were used to illustrate the standard at work. These were based around data feeds from Reuters and Bridge, showing how MDDL could be used to deliver this sort of data. Again, this will be more important than it first seems - the sample applications defined an area of applicability of the standard, but unlike the instrument domains this demarcation of territory was by no means a complete representation of all the application contexts within which MDDL could legitimately be used to convey information and still be true to its stated goal.

Fixed Income Requirements

When the decision was made to pursue the path of Fixed Income for Version Two, there were some things that needed to be addressed:

1. What were all the possible application contexts in which MDDL could legitimately be the standard of choice? 

2. How and where were the requirements to be represented?

3. Which requirements would we attempt to meet in the first Fixed Income version of the standard and which ones would be deferred to a later release?

In fact, requirements needed to be stated in a couple of separate ways: the application contexts and the instrument requirements in each domain. The work to co-ordinate the Fixed Income requirements was carried out by London Market Systems, using as a starting point a spreadsheet of terms and vocabulary that had been used for Equities and Collective Investment Vehicles in Version One. 

As far as the application contexts were concerned we were able to home in on one: new issue data. This is because there was a potential user of the standard, The Bond Market Association, who had decided to use MDDL as the language of choice for a bond issue data portal. This application context had not been fully explored in Version One as the demonstration applications mainly focused on price feed type applications.  For this phase of the requirements gathering we only needed to focus on the terms needed for new issue. There were lists of terms defined for other contexts (agency ratings, analytics, price and accrued interest and so on) but these were consciously left out of the scope of the initial requirements review exercise. 

The Terms Spreadsheet

It was decided that a spreadsheet was the most appropriate tool to use for requirements management. As well as having been used previously, it had the advantage that a spreadsheet can be sent to anybody, opened by them and marked up by them. This therefore furnished a simple but usable mechanism for gathering the domain experts' input into the requirements. Separate sheets of the spreadsheet were used to model the application contexts noted above but these did not need to be viewed while we were working on the single context determined by the BMA. 

In this way we were able to achieve the goal of introducing due process without imposing a formal procedure on anyone. In so doing, we set up a mechanism for the knowledge gathering exercise required for the Fixed Income domain. As noted previously, process design is about knowledge management. 

Based on the vocabulary spreadsheet used for Equities a new structure needed to be set up for Fixed Income or Debt. One of the underlying design principles of MDDL is that there is not a one to one mapping between the XML elements and the business terms. Economies are achieved by implementing each of a large number of business terms, with combinations of smaller numbers of XML elements. Therefore the spreadsheet could not be based around schema element names since this would force a one to one relationship. 

Quite clearly then the requirements could not be stated in terms of those same XML elements. The first thing we did was to set up a list of terms in English, and throw the schema element names out of the spreadsheet for the time being, so that it was purely a requirements structure. 

The requirements were defined then in a spreadsheet of business Terms. For the most recent copy of this (forming the basis of MDDL 2.0) please refer to: 

http://www.mddl.org/res/docs/DebtTerms06.xls

The most important feature of this spreadsheet was that each line of it was held to represent a single, semantically unique element. If there were several terms for something which meant the same thing then they belonged on the same line - regardless of what word might be used in the schema. This included foreign language words as well alternative English terms or synonyms from different markets. It didn't matter whether you said "Coupon" or "Interest Payment", it was the same entry as it was semantically the same. Similarly if a word could be used in two ways, those two meanings belonged on separate lines. The Terms spreadsheet is a set of individual unique semantic elements. These form the Requirements for the MDDL XML schema.

The terms started off mainly the same as the angle bracketed equivalents in XML, but imposed the discipline of not using code to represent requirements. So for instance <couponFrequency> became "Coupon Frequency". Then we had something that could be sent out to business domain experts to determine exactly what needed to be in the schema, in English. 

The important thing was that the business and XML terms, while usually the same to look at, were not explicitly the same. No technical conventions were used on the business side of this language boundary. 

Engineering review - the Principle

The principle followed throughout this exercise was the engineering concept of peer review. This is not a familiar mechanism in the financial sector but is how most industrial engineering is carried out. Industrial peer review is similar to academic peer review but works on a different time scale and level of detail. 

The required result is a formal document which defines a point in the design workflow. This may be a Requirements Specification in a typical product or software design effort. The engineer responsible will generate an early draft of the document in question, and submit it to a suitable group of people for their input by way of comments, corrections and additions. As long as the document is structured right it will set the agenda for people's thoughts and input. People carrying out review at this stage in the process need to be aware that the document presented is (almost deliberately) incorrect and has been presented to gain their knowledge input. Reviews are generally carried out in the form of meetings though they can be carried out on line or via email. 

Once all review comments are in the facilitator generally incorporates these into an updated copy of the document and circulates it to the same group to ensure that their comments have been interpreted correctly. If it has, the document is then formally issued and becomes a formal deliverable within the design and engineering workflow. 

Terms Spreadsheet Structure

This method was applied to the MDDL Debt terms exercise. The formal deliverable that was to result was the Terms spreadsheet, which was effectively equivalent to a formal Requirements Specification document.

An early draft of the Terms spreadsheet was constructed. This was seeded by LMS with a set of suitable Terms to begin the review process. The terms were divided into sections for each of several kinds of data, namely:

· New Issue Data

· Market Derived Information

· History and Events

· Tax and Regulatory

· Price / Yield / Accrued Interest

· Derived status

· Benchmark

· Agency Ratings

· Analytics

These sections themselves were revised and changed during the review, for example adding Interest Accrual Basis as a separate category. The main distinctions were in line with the applications contexts noted earlier, namely data feeds of new bond issue data, security reference data being maintained post issue, price feeds (price, yield and accrued interest being inter-related in bonds) and analytics and other data that might be provided by data vendors. The review focused on the sections for New Issue Data (as in the prospectus) plus Market Derived Information and some material in Tax / Regulatory and History and Events. 

It should be noted that there is a distinction between standing data about a bond right now, and standing data about a bond as found in its prospectus. The data right now includes the outcome of historical events (calls and puts for example), and information which is standard to each market and therefore not always in the prospectus. The review covered all of these aspects of data about a bond but with the emphasis on the BMA's more limited requirement for data made available by the issuer as the bond was issued.

Formal Reviews on MDDL

The spreadsheet with this structure and a set of seed terms was circulated to a selected group of bond industry experts. These reviewers set to reviewing, correcting and adding terms specifically in the area of bond issue / prospectus information. At the same time, salient points were noted and added in other areas including tax and regulatory requirements (these were specific to the US markets as per the BMA requirements and we were unable to generalise universal rules for these). 

Two review methods were used:

1. Email

2. Web-based online review

In the first type of review, copies of the spreadsheet were sent to each participant. They then made changes in a different colour and sent the file back with a different file extension indicating who they were. The facilitator (Mike Bennett from London Market Systems) then collated all these corrections and additions, asked questions if it was not clear where new things belonged in the structure, and released an updated version of the file, back to the same review group. This enable the process to begin again, usually after an intervening teleconference to go through any issues and questions.

For the on line reviews, a tool was used which allowed a file to be updated live on the Internet such that every user saw changes exactly as they were carried out (effectively looking over the facilitator's shoulder). The tool was IsoSpace (reference 3). This was used alongside telephone conferencing, enabling the review team to add, edit and move individual lines of the Terms spreadsheet to the most appropriate places while ensuring that everyone was happy with the result in real time. This also saved the time and cost of recirculating the spreadsheet for approval). 

Completing the Exercise

At the end of the requirements review exercise we were in a position to define, within one structure, the entire set of requirements that would need to be met by the XML Schema if it was to satisfy the needs for new bond issues, as far as they were known by business experts who had been consulted. In fact we went well beyond the initial requirements: in order to ensure that a future version would not require a complete strip down and rebuild of the data model, a number of difficult questions were asked - for example, what about a "Flip Flop": a Bond which would be floating rate as long as the base rate was above a given value, but which would go to fixed rate if it went below? What about bonds where the coupon parameters change after a given period of time? 

These questions led to changes in the way the requirements data was structured. 

Meanwhile conversations with the principal architects led us to realise, late in the day, that the structure of these requirements needed to be presented slightly differently to the way they were initially set up. For example, it was desirable to the architects if we could to separate information about the bond's coupon from the information about the bond in relation to its coupon.

At the end of the day, even with these last minute changes the structure proved difficult for the schema architects to follow - we had solved the English Language side of the interface, with a widely understood ontology for the problem domain of debt instruments, but we had not really solved the whole process. These challenges remain to be solved. Some of the issues encountered here are explored in a later section on the design requirements for XML Schemas (see "Design considerations"). 

Modelling the Semantics

In terms of the semantics that were being modelled by this approach, there were effectively two mechanisms by which each unique Term was defined: 

1. Its position in the hierarchy of Terms, i.e. what terms it was nested under

2. The verbal definitions supplied by the Vocabulary Working Group. 

These two methods for definition effectively triangulated the meaning of each Term. That is, you could look up a Term, and determine its meaning by where it stood in the hierarchy and also by the written verbal definition supplied by the Vocabulary Working Group. 

So for instance, the term "Frequency" nested within the term "Coupon" would be self-defining as Coupon Frequency. It did not mean the same thing as Refix Frequency even if might usually be the same figure. 

The way the hierarchy was structured was important. It would be nonsensical to define a single element called "Frequency" and then define different classes of this by defining different sub terms. This was difficult to explain to the XML experts but was clear to the bonds experts - frequency in one aspect of the bond is not the same semantically as frequency in another - it was simply another type of data just like date or currency, to be used in any number of contexts. These requirements needed to be communicated to the XML architects, without them needing to understand the whole world of bonds before they could do their work. 

It was important to have a clear, neutral way of defining the schema requirements without XML schema architects having to understand everything about bonds since it became clear that even individual bonds experts did not understand everything about bonds. The subject is too big.

Other Requirements Modelling Concepts

Some things may not be immediately clear to the business domain expert coming to this for the first time. For example the hierarchy in which the terms were defined is not necessarily the same as the order in which terms might be transmitted in a message. It is a semantic hierarchy not a sequence of elements. Unlike messaging systems, XML does not impose limitations on the exact order or position of elements since these are defined by the schema rather than by their position in some fixed structure (such as the position of characters in a message field). 

The requirements model was specifically and only a model of the semantics of the information, not of any application or data structure in the application domain. 

While defining an XML schema may appear similar to database design, it is not. Terms received by a system may well originate from a relational database systems and may be stored in another such database in the receiving system. This has to be considered when designing the model. However the requirements model itself is not relational but a model of semantics alone. Many of the requirements for MDDL were received in relational database language from contributors and had to be "flattened out" to the non-relational form required for a schema requirements representation. 

2. Treasury Workstation Integrated Standards Team (TWIST)

TWIST is a consortium of industry practitioners in the treasury workstation area, who have initially published a set of standards governing communication between banks and corporate treasurers. The Treasury Workstation Integration Team’s standard has been designed to aid in the automation of messaging between counterparties in the foreign exchange and other cash markets, including loans and deposits. Further extensions to this standard are actively being planned in the areas of working capital management and corporate finance, among others, while the initial workflow is to be enhanced to cover derivatives. 

The TWIST team realised early on that formal requirements management and control were needed in some form. This has now been implemented in an early draft form, and is described in full in our paper "Requirements Management for the TWIST Standard using PAT (Project Assistance Toolkit)" (reference 4).

The initial brief was to take the approach we used for MDDL, factor in the lessons learnt, and try to implement something similar for TWIST. However in addition to the language interface issues, it was felt that the MDDL Terms spreadsheet, while understood by everyone who had worked on it, was not easy for business reviewers to pick up and figure out from cold. People found it easiest to read it by printing it out, and it had grown to several sheets in each direction making this unworkable. While it was suitable for a real-time on line review, it was impractical to bring a paper copy to meetings. 

The TWIST team were introduced to a system called PAT (Project Assistance Toolkit, from Ninth Wave in London - reference 5). This was primarily a project management tool but with built in change management tools and a sensitivity to formal process. Could it be used to replace the Terms spreadsheet? The idea would be to have an individual entity within PAT equivalent to individual lines in the Terms spreadsheet, in other words an entity for each semantically unique point. 

After some months of addressing conceptual questions it was clear that whatever we needed to represent, the tool would have a way of doing it. 

The current release of the TWIST Standard did not have a corresponding requirements structure in place. After some discussion it was decided that there was no value in trying to reverse engineer all of the requirements that were implicit in the already implemented version of the schema. Instead two things were to be done: 

1. Use PAT to generate any new Requirements going forward, with the first available set of these to act as a Pilot of the new process; 

2. Reverse engineer those parts of the requirements hierarchy which would be impacted by some new Change Requests that were coming through, so as to both use and demonstrate these. 

This second requirement would also feed into the new procedures to be used for Change Control. 

Discussions also covered whether to use UML and it was decided that the structure should support the use of UML models in the future. It should be possible to use UML or any other chosen method of defining the actual requirements as long as the structure was place to support the definition of requirements. 

The next question was what sort of requirements there might be in TWIST.

As with MDDL there was a need for definition of business Terms, equivalent to but distinct from the XML Elements. These were a form of Requirement, however there were clearly also business process requirements. 

Meanwhile the overall goals of TWIST were harder to define than the single stated goal of MDDL. At the time of starting this exercise there were five distinct goals on the TWIST website and as quoted in the press 

1. Relationship Management

2. Trade origination

3. Trade Execution and Confirmation

4. Settlement and Reconciliation

5. Reporting and Accounting

More were to follow. Therefore a superset of Requirements was defined as "Goals", equivalent to the single stated Goal of MDDL.

Currently requirements existed in unstructured form on the website in business language descriptions and some schema information existed in XML Spy views on the website (XML Spy is a tool which gives a graphic representation of the XML Schema. This looks compellingly like a plain language description of what is going on, but is a description of the schema not of the requirements). Meanwhile there were two published versions of the schema (each with a DTD and a Schema file). 

It was decided as a first approximation to populate a requirements hierarchy using the material on the website as placeholders for the eventual Requirements. 

The PAT system was then populated with a set of Goals based on the material on the website. Below these Goals the website had a number of explanatory notes and "XML Spy" views. This material was really a set of "How to" instructions providing snapshots of aspects of the schema. It did not cover all the available schema elements, and did not cover all the formal requirements. But it provided a framework to get something on to PAT.

Requirements were arranged under the 5 established Goals, which were effectively business process related goals (e.g. clearing and Settlement). This version of TWIST aimed to meet these five goals for the area of Foreign Exchange and Money Markets. 

It soon became clear that the requirements for TWIST were not going to be as simple as those for MDDL. There were several reasons for this: 

1. The initial set of Requirements harvested from the website covered the five basic Goals. Apart from the first one, these all relate to the trades and transactions work flow, at its different stages. However they were defined for one type of "instrument" domain, namely Foreign Exchange and Money Markets transactions. TWIST was now expanding to cover other instruments - derivatives, debt and so on. This meant that there were two kinds of requirements, and in fact two sets of Goals: Instrument Goals and Process Goals. Each defined Process Goal might have to be revisited and restated for each new set of Instruments. MDDL by its nature had only related to instruments. 

2. Meanwhile there was a stated "Market Data" dimension to TWIST. Was there a danger this would overlap with MDDL, the Market Data Definition Language? We left it out of the requirements hierarchy for the time being.

3. Finally there was the awkward fact that, given a batch of Change Requests, none of the XML elements they seemed to refer to could be found anywhere in the new Requirements Hierarchy draft. 

The solution to the missing requirements was this: we had assumed that the goal of "Market Data" did not belong with the rest of TWIST and had left it out for the time being thinking it was Market Data in the MDDL sense. It was not. The missing terms needed for the Change requests turned up in the Market Data section - they were in fact descriptions of the parameters of an instrument and not data that would be supplied by a market data vendor. What this did have in common with MDDL was that it was "View" data not "Do" data. It was similar in content, though not in nature, to market data. 

So these last two issues were pointing to the same thing: the distinction between "View" and "Do" standards noted earlier. TWIST, in common with FIX and FpML, is a "Do" standard - it deals with how messages are conveyed as part of some dynamic workflow process. 

Workflow related standards like TWIST therefore have both "Do" and "View" terms requirements which need to be modelled. These two kinds of terms need to be distinctly represented in the requirements management system. 

Having realised and dealt with this dichotomy we were able to complete the Requirements Management system by the addition of a second type of entity, similar to a Term, called a Conversation. Terms and Conversations between them define the requirements to be implemented at the detailed level of the schema. 

TWIST Conclusions

This is the point we arrived at before the discussions which follow. From what follows we were able to complete the PAT Requirements Management system. For a full account of the final working PAT system, please refer to our paper and TWIST/PAT user guide as referenced above (reference 4). 

Having identified the need for separate Requirements representations for Terms and workflow related items (Conversations in our new TWIST terminology), the overall structure of the system implemented on PAT looks something like that shown in fig. 5 overleaf.

For a complete account of this work please refer to the paper "Requirements Management for the TWIST Standard using PAT (Project Assistance Toolkit)" (reference 4).


Figure 5: TWIST Structure in PAT Requirements Management System

Part III - Managing XML Schema Design

What does the designer need to know, and how is this to be presented to them via the requirements management system?

What actually is this all for? At the end of the day the people designing the schema need to know what is required in the business domain, and the business domain experts need to have both visibility and control of what is implemented in the schema and what is changed when change requests are implemented. 

This means implementing a clear and workable interface between the business domain and the technical domain, with plain language terms on one side and schema elements and relations on the other. 

For the most part the Terms look just like XML schema elements already, but stated in English. There is a reason for this. The default and simplest design would be to implement the schema as a one to one mapping with the Terms in the requirements hierarchy. If we were going to do this there would be no point in creating a separate requirements hierarchy. The whole thing could have been one in XML Spy using the excellent schema views that are available for that tool. The point of having a separate requirements hierarchy is that conscious design decisions can be made. This section will explore some of those decisions in order to illustrate what the requirements management needs to achieve if it is to add value to the process. 

Design considerations

The following design considerations are typical:

· Data types

· Inheritance

· Use of Attributes

The notes which follow are by no means a technical treatment but an illustration to the business side of what is involved in the process. This determines what needs to be managed in the requirements management process.

Data Types

Take the example of dates. You would not want to take a set of terms that can be a date (issue date, settlement date, coupon date and so on) and define each of these as a different but similar looking set of characters in the format of a date. Instead it makes sense to have a common kind of data called date, or date/time, and use that. The same sort of thinking goes for numbers, percentages and so on. This corresponds to something in the programming world known as "typing". On a technical note, XML does not support typing as fully as most programming languages as it was not originally designed or data interchange but for document mark-up. However the new "Schema" arrangement allows for a greater degree of typing than the DTD arrangements.

What this means for schema design is that there are some choices to be made about the underlying "type" of each element. A basic set of types is already available through the W3C Consortium (the people who run XML). For example the requirement for date and time is met by a standard type called DateTime. More exotic types like the Day+Month combination required for a Bond coupon payment (which is not an actual time with a year in it) might need to be designed into the schema as a general data model. Alternatively there may be a type defined somewhere that can be used (in fact Day+Month is already provided by W3C though it does not appear to have been used in MDDL). These types may then be used by different elements as required.

Inheritance

Once the data types have been thought about, the XML schema designer may decide that there are efficiencies to be gained by defining complex data models which can be reused across different elements. For example if a Foreign Exchange trade is broken down into block trades, the information that makes up any individual block is made up of the same set of terms as the information that makes up a complete trade. It makes sense to define the model once and use it for both the full trade and the block trade. This is directly equivalent to the concept known in programming as "Inheritance" where characteristics of a program object are inherited by any number of other objects. 

This is a key feature of design and a good reason why the XML Spy schema views can't be reviewed by business domain experts as though they are actual Terms. Some of the views show reusable models and some show actual domain specific terms. Reviewers need to refer to the Functional Specification to identify which is which and even then may not be fully aware of what they are seeing. 

Child Elements and Attributes

There is another important decision which the schema designer needs to make. This relates to how and when individual elements are made up of other elements, and how some elements have other things stated about them.

Some technical background is required here. Each element in a schema can be made up of one or more of the following:

1. Other elements (known as child elements)

2. Attributes

The design or architecture of the schema may include a deliberate decision not to mix these, or to only have one or two types of Attribute. In MDDL for example the only allowable Attribute is a scheme attribute called a "Controlled Vocabulary". This Controlled Vocabulary or CV is a device for allowing limited lists of contents for the element, which do not need to be elements in their own right. A good example of a CV would be a list of all the allowable Day Count basis types for interest accrual or for yield calculation (30/360, ACT/365 and so on). Another example would be the ISO 3 letter currency codes list USD, GBP etc.

The business domain reviewers need to determine what sorts of contents a term may have, and present these choices in a way that can be understood and implemented by the schema designers.

Challenges for the Analyst

The challenge in creating a working requirements management system lies in defining the interface between business language on the one hand (whether this is natural language, diagrams or a combination of these), and the technical domain language on the other. For these two to meet and understand one another, both need work.

The design choices made in the schema design of the specification need to be accounted for in the structure of the requirements management system. The choices to be made between data types, the use of child elements versus attribute based schemes, all translate into information needed from the business domain about just what sort of items may be found under a particular element. This is where it is important to have a range of domain experts - very often it is the arcane knowledge of unusual instances of an instrument or data item that may result in a complete revision of the data model. 

An example may help. A schema design for equities information may include pricing information. There are many different kinds of price, but everyone knows that they are all denominated in money. Referring to the "types" mentioned above, the schema designer may define a basic data type for prices and may fix this for all time as being a number with the attribute of one of a defined range of currencies. This is good, satisfying design. Until, that is, you try to extend the same schema to cover bonds. Bonds are usually priced in percentage units. The whole underlying data model needs to be redefined; the assumptions on which it was based no longer hold water when the schema is extended into this new instrument domain.

It seems trivial to pick up on something so fundamental, but this illustrates the principle behind a number of more obscure choices that need to be made in the schema design. At each stage, knowledge is needed of the full range of contents that a particular term can embody. If the knowledge input of unusual instruments is not engineered into the requirements gathering process, the end result may be broken and need fixing later when someone says "what about this kind of bond I've just bought". No matter how prohibitive the cost of using a process which brings in these arcane knowledge sources, the cost of rework is generally higher. 

How is this mechanised in the process?

The schema designer needs to know certain things about the potential contents of a given term, for example:

· Does the term contain a binary "Yes/no" answer only?

· Can it be "Yes/No/Maybe"?

· Does it always contain one basic kind of data - a number, a date, text? If so are there exceptions?

· Can it contain things which are themselves complex elements?

· Can it contain one of a constrained set of terms (such as currencies, days of the week)?

· If it contains one of a list of terms like this, is the list exhaustive? Is it open ended? 

These are the sort of questions that need to be answered by the business domain experts on a term by term basis. The requirements representations at the "terms" level need to represent the answers to these, preferably as simple flags or field contents in a table. 

Note that the above questions could all have been phrased in technical or architecture specific terms, but instead have been translated into plain logical statements an business English. This is important. The extent to which the language requires understanding beyond the business domain is the extent to which the knowledge of people in that domain may be locked out. 

The design of the process, and of the system in which business terms are represented, is itself a complex design process requiring imagination and understanding. Without it the standard will only ever reflect the extent to which the technical architects have understood the business domain. Without it future versions of the standard will be subject to significant changes and revisions to the data model as the standard "learns" from individual early adopters. It will then only be as strong as its change management system. Which in turn is still only as good as the requirements management system that underpins it. There are no easy get-outs but if the body responsible for the standard keeps a clear head this will all cost an order of magnitude less than fixing it later or losing control. 

Part IV – Modelling Semantics

What are the challenges in defining a clear ontology to underpin the standards themselves. 

Examples are given which demonstrate how items which may appear the same in the abstract may represent semantically orthogonal concepts. 

This is followed by an overview of semantics looking at some of the possible approaches and how these may be of use in XML standards.

Background

XML provides a powerful means for representing entities in the problem domain. The usefulness to which this can be put is limited only to the extent to which the different underlying semantics of the problem domains can be represented as distinct meaningful elements. In other words, the more the message can identify the nature of the elements within it, the more the receiving application can take this into account and perform operations based on this information. This results in greater application efficiency and portability.

For example on its own "Price" is just a word. In a conventional messaging based system, the context within which data titled "Price" is received will determine how it is to be used by the receiving application. The most basic implementation of XML, whereby "messages" are represented by XML schemas, will perpetuate this and lose most of the advantages of using XML. 

Because XML provides the means to define semantics independently of the transmission context, there is an opportunity for greater interoperability, whereby any number of applications can make use of data which, based on the schema used, has a specific meaning or context. This interoperability is key to the success of XML. There is also an associated risk whereby a system may put an incorrect context to a message if this is not clearly defined by the schema. 

It is important to realise that we are not talking about the distinctions between say, clean and dirty price, or bid, offer and mid price. These are easily dealt with by qualifying the original element "Price" using XML "Child" elements. However, the qualifying terms you would use for Price in a price feed application will be different to those for a trading system, and this is symptomatic of the fact that they are semantically different. 

What is needed, particularly in the areas where standards such as FIX, MDDL TWIST meet, is a complete dimensional shift between two uses of the same word or term. 

Semantic Dimensions

Let's look at a real world question which highlights what this is about. 
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Figure 6: The Financial Workflow Space

Figure 6, which is derived from an early version of an ISO15022 Working Group 10 slide, defines the different types of instruments and the different standards that apply to stages in the trade and transaction lifecycle. The aim of this diagram is to present a unifying vision of these standards, defining how they relate to one another and to the overall trades and transactions lifecycle. Different instrument types are shown on the vertical axis while the stages of the trades and transaction lifecycle are shown on the horizontal axis. The different applicable standards are shown in terms of which parts of the lifecycle they cover for which instruments. Please note that this diagram was only an approximation and has been superseded in terms of the coverage of some of these standards. 

A casual observer might express concerns about the possible duplication of terms. For example, if one standard (say FIX) had a definition for "price", what was the reason for another standard like MDDL to also have it? This is a valuable question, and deserves a clear answer. 

The answer lies with the business of meaning as outlined earlier. "Price" as a word may mean many things depending on the context. With words, context is everything. 

Let's take a simpler example. What does the word "football" mean? It can mean the ball itself or a game. It can be applied to a team of people to create the entity "football team". In some parts of the world it can also mean a completely different game played with a different shape of ball also called a football despite being clearly not the same thing. That is to say, the same word, as well as applying to different aspects of the same game "Football", can also mean something completely different in another place. 

There are essentially two issues here which affect any systems designer getting to grips with the meanings of terms within a system: the different meanings which may attach to the same term (football as a game and as a ball); and the different actual entities which may coincidentally be represented by the same set of letters or sounds (viz. Football in the British, American and Australian senses). The former relate to context, the latter to coincidence or history. In systems requirements management we are principally concerned with the former issue, though requirements repositories must also deal with synonyms and heteronyms as illustrated by the second football problem. 

These examples should illustrate how easily meaning can go astray. This is true in systems as much as in human interaction. If two systems exchange a string of letters in the form of a word then unless their only interest it to print or display it, the contextual meaning of that string of letters needs to be kept in mind throughout the design of the systems. Whereas a person might laugh or groan when words are misused (since the symptom of such misuse is a pun such as the one I studiously avoided making about odd shaped balls), a system may blindly do the wrong thing with a term or send it to the wrong place. The consequences of such misdirection may not be easily trapped in system design or operations. 

Context is everything, both in the application of the term to the context (football team, football game, football player, ball and so on) and in the accurate identification of exactly what is being talked about (British Football, American Football, Australian Football). Words on their own do not go much of the way towards defining what they mean. In fact, words being arbitrary symbols, they do not carry out any part of this function. 

So "price" as used in a transactional messaging standard like FIX or FpML, may mean the price at which two parties agree to carry out a transaction. It has a meaning in the context of a specific transaction between two individuals. In the context of a market data feed however, "price" means that price at which the instrument is currently trading, on a given exchange. The same word has two very different meanings. 

It should be possible for the meaning of the term to be implicit from the standard within which it is quoted. If you receive "price" from a message which uses MDDL, it should be clear this is a quote price. If it crops up in a transactional message, it should be clear what it means in terms of the relevant workflow. Before XML, it was always clear from exactly what application it came from (or in the case of SWIFT messages from the header). With XML it should be possible to accurately determine this context by referring to the appropriate schema.

This can be illustrated with reference to our earlier diagram with those transactional standards on it. To represent market data, we have to add a dimension to the graph, as shown in Figure 7. This is a legitimate use of extra dimensions - anything which is orthogonal to whatever you are already trying to illustrate, can only be shown by adding another dimension, in the same way that a physicist will put the dimension of mass on a separate axis from distance. 


Figure 7: Adding a Dimension to the semantic space

This raises the possibility that the underlying semantics of the problem domain is not two- or three-dimensional but multi-dimensional. There is no particular reason there should be exactly two dimensions in any problem domain so this should not surprise us. 

How does this Help?

How does this help in dealing with apparent overlaps? Returning to our "Price" example, in FIX this may relate to the context of a specific deal. The Price (be it clean or dirty, and no matter how qualified and from what source) will be the price at which Party A agrees to buy a given quantity of a given security S from Party B. 

Now this definition of "Price" above seems obvious enough, but it is not. Consider now a Market Data Definition dialect of XML - specifically MDDL since this is effectively the only reference data standard in this space. In MDDL, the word "Price" is a piece of market data. This is important. It may still be a clean or dirty price. However it is no longer the price of a given transaction, but the price at which the item trades. 

Within the messaging context it is clear that "Price" means the agreed price between Party A and Party B, and that Party A takes the part of the purchaser. In a non XML based system this would be clear from the context in which the message is sent by A and received by B, for example the message header. The relationship is "hard wired" into the part of the business process in which the transaction takes place. More to the point, it is clear that it is a transaction. The meaning is fully defined by the context.

With the new, interoperable world made possible by XML, this context is no longer a given. "Price" has no context unless this is defined by the XML Schema itself. It is the schema which defines the context, not the relationships between the individual systems or the headers in standardised messages. Semantics must be effectively managed by the body that owns and manages the Schema. 

In XML, messages are not restricted to one schema. Any message can invoke two or more schemas in order to define the information being sent. Each schema tells the receiving application what the nature of the data is, so that application can invoke the relevant operations on it or place it in the appropriate data structures. 

Where standards come into their own is in the ability, via a standards body, to publicly communicate the semantics ahead of the messages being created. It must be clearly understood that this is not a benefit of XML as XML, but a benefit conferred by the involvement of standards bodies. In one sense standards apply meaning or value to a term, by being the public mediation of those terms. The extent to which they succeed in this becomes the extent to which application designers can use the information they have defined to build more powerful or more efficient applications. People may build applications that are more or less sensitive to the possibilities allowed for in the schema, as they choose. 

Data on the Move

There is an interesting result from the above which may help to clarify things. 

A quoted price in the market data standard may be derived from the aggregation of all the relevant transactions for something during the period for which it is quoted. 

Now let's assume for the sake of argument there was only one transaction in that commodity in the quoted period. In that case the datum provided as a piece of market data by a market data vendor would in fact be the same datum as the price originally agreed between Party A and Party B in the transaction above. Importantly the datum may remain the same but it is semantically different. "Price I agree to buy instrument S at" is distinct from "Price that S trades at" or "Price of S from Exchange E at close of business on day D", even when it is the same figure from the same source. 

The important principle is that a datum can actually be the same datum and yet be semantically different. Meaning is not inherent in the datum itself but in the context in which it is used. The price of the earlier trade within the transaction process becomes the price quoted later by the information vendor. The datum has moved in the system, changed the channel along which it is communicated, and in so doing changed its meaning. 

Semantic Dimensions: Conclusions

Potential users of the different standards are frequently frightened away by the range of standards in the financial space. This shows that they need not be. There is less overlap in a three-, four- or even five-dimensional problem space than there would seem to be when this is mapped in two dimensions or spoken verbally in one. The apparent "alphabet soup" of the standards world may look unduly crowded when viewed in only two dimensions. In three or four dimensions schemas may still overlap (and some certainly do) but if this scene is surveyed through two dimensional spectacles the problem will seem worse than it is. A clear view is needed in order to manage the potential overlaps as they come up. 

For example, reporting and setting up trading relationships are not part of the transaction lifecycle and merit another dimension. Risk merits at least one other dimension and probably as many as three. 

In cognitive psychology semantics are represented in terms of an infinite number of dimensions. For financial systems four or five will do quite adequately though some simplification may be involved. For any specific view of the semantic space it should be possible to extract a simple two or three dimensional view as long as the bigger picture remains clear. 

There is less risk of current overlap between different standards than people might have feared, but at the same time there is a real risk that if the problem domain is not clearly modelled in terms which are sensitive to these dimensional differences, then standards will start to blunder into one another as they expand. The modelling of the requirements has to be done in a way which recognises the nature of the semantics being represented in order to prevent future overlaps between them. Meanwhile end users need to be aware of the semantics of their own applications and any home-rolled XML schemas in order to adapt or migrate these to the standards. 

Summary

Context is meaning. It is effectively the channel, or specifically the workflow context this implies, that identifies the meaning of the datum. These contextual meanings are implicit in proprietary systems, but with XML there is an opportunity and a need to define semantics independently of the context. 

Note also that not only are the two uses of the word "Price" semantically distinct but they will be qualified in different ways. Price "at which A buys S from B" may have qualifiers detailing type of price (Clean, Dirty etc.) and other such information. Meanwhile price "Quoted at Close of Business on day D" would have qualifiers to do with exchange, day, times etc. This qualification of each term is a key aspect of schema design. These qualifiers are the qualifying "Child" elements that are to be defined in the XML schemas.

In our example, if the two terms "Price" were not modelled independently for different schemas but was contained in one overarching schema, it would not be possible to attach these two distinct and different sets of child elements to the same "Price" element. If the schema designers were to attempt to do this the result would be a confusing and unworkable set of schema elements. A "Price" term with all these incompatible child elements would at best be unusable and at worst would appear to be usable but introduce message errors in implemented systems. 

What this means in practical terms is that the two, semantically distinct but apparently identical instances of the term "Price" will sit at the top of two different hierarchies in two different schemas. Any requirements representation system needs to define and reflect these distinctions in order that those schemas reflect them. 

The same refers to a number of other aspects of information about a security - for example in bonds, Accrued Interest forms an integral part of a transaction yet can also be a piece of market data worked out and added by the data vendor. The accrued interest on a bond changes from being the interest percentage calculated by a data provider, to the amount of interest that the buyer agrees to pay to the seller, on settlement, for the interest accrued since the last coupon payment. It means something different while potentially being the same datum. Furthermore the accrued interest quoted by the data vendor will be denominated in percentage points while the agreed accrued interest will be a sum of money relating to the transaction amount so again any attempt to compound the two would end in tears. Among other things the buyer is legally liable to the seller for this amount - meaning is real and can be legally binding. This is why "Do" data comes at higher risk and have more stringent requirements for security, accuracy and so on. 

The standards bodies have an important part to play in all this. Standards by their nature have the ability to define a publicly accepted repository of the meanings of terms. Meaning is not some magical property, but can be easily brought about by clear public action. To understand how this works we will need to look at some of the underlying theory. 

Modelling Semantics

A detailed treatment of semantics is beyond the scope of this paper. However it should be noted that there are some basic philosophical concepts which underpin most of the thinking behind information systems design, particularly relational and non-relational databases, object oriented design and, now, XML schema design. Indeed XML has its roots in the philosophy of information management. 

It should be understood that any systems design will of necessity have defined the ontology of the terms in the data model (that is, a "set" of the different terms that may exist and how these are to relate to one another). In a situation where there are a number of systems in operation, there are a number of data models each with semantic values determined, explicitly by their designers, for the terms in each of these systems. As XML based messages need to interface with these different systems the semantics of these data models matters. 

Meaning

The XML schema relates to the semantics of the messages that will use that schema. Many people may be uncomfortable with the idea that the elements of the messages can be said to have "meaning". With messages that are "in transit" as it were, there may be no human experience. Nevertheless the semantics in messages are just as important as the semantics of data when they arrive on someone's screen. The discussion of meaning in this context does not limit itself to the human and in fact to do so would be philosophically problematic.

This becomes even more important if there is any automated processing such as flagging up trading limits, non compliance and so on. It is not up to the designer of a system or messaging protocol to determine when or whether these considerations apply. Rather this applicability needs to be recognised in the management of requirements. 

Data Ontologies

When any developer sets out to design a system one of the exercises required is the modelling of the data in the problem domain (the domain in which the application is going to run). This model forms the “data ontology” of the systems that are going to use that data. Ontology is defined as the study of existence, though when applied in the systems context it means the study of things that exist in that system rather than in any external reality. In the world of stand-alone proprietary applications, there may be an average of around forty separate applications within the financial institution, each with its own data ontology. 

There is a detailed science to data ontology. The ontology of a particular software product is the model of the data on which that product is to carry out data manipulations. Every system will by definition have a detailed ontology whether this has been thought about or not. 

While the system's ontology may not define the actual meanings of the data items, it will define relations between them. It will define a data structure. Meaning is an important consideration within this equation. 

In terms of how semantics works in general, once meaning is applied to some points in a data ontology, the semantics of the rest may be induced by the relationships between those points. While the "real" meaning that underlies the whole thing may only become apparent when something is displayed on screen to a human, there is meaning of a sort within the systems and messages, and there are real implications to how this is handled. 

Clearly standardisation of the data across the organisation will not happen overnight, if at all. Legacy systems are not going to be replaced right away by some overarching data structure. What does happen as soon as there is some integration of application data across the enterprise is that messages will be going around with data originating from each one of these systems. This may include not just reference data, but also workflow information and states. The assumptions, connections and other givens of each system will need to be universally understood. Suddenly meaning becomes important: it is not enough to know what items exist in one system's data ontology or what the relationships between these items are. Systems have to deal with one another and therefore a higher order understanding is required for all the items which might appear in any one system. Such a higher order understanding can only be realised with reference to real world implications of the individual terms. This is why meaning matters.

Representation of Entities

Philosophically there are up to three distinct types of entity which would be modelled in any categorisation exercise including those for an IT system:

· Independent

· Relative

· Mediating

These are also sometimes known as Firstness, Secondness and Thirdness - different philosophers have different names for them. For example first order predicate logic deals with actual things while second order logic relates to qualities that are imposed on these things. 

For example:

· First order: A woman

· Second order: A mother, a pilot, a banker, a lover

· Third order: Motherhood, aviation, banking, love. 

In principle anything that needs to be represented in any system should fit into one of these categories, and philosophers from Aristotle onwards have had different names for these three levels but have converged on this underlying principle. Most formal ontologies for computer systems are based on these distinctions in some way, and any mature systems design will have been undertaken with conscious reference to these theoretical and philosophical antecedents. 

For this exercise we only need to focus on the first and second of these. There is a compelling correspondence to the reference and transactional information mentioned earlier. The Reference datum relates to the "thing in itself", regardless of whether this is a piece of real time data, securities master file data or some other item. This entity may be an instrument such as an equity or a derivative, it may be a price, an interest rate, or some other piece of market data like an index. If is it an instrument it also does not matter if it is semi-permanent like an exchange traded instrument, or if it is an over the counter contract. It does not matter if it is reported in real time like a price or at quoted at discrete time intervals like daily accrued interest. These are all "thing" descriptions and are all the "First" kind of entity. The properties of this "thing in itself" will be View data about that thing, or in plain English, "reference data". Note that for financial systems all of these are market data and can be defined in MDDL (or will be when this is complete). There is no other apparent contender for the representation of these first order entities in financial systems.

At Level Two or Secondness, we have a thing in a context. Price in itself (market data) is replaced by price in a deal, that is transaction data. The price is set up as part of an arrangement between two parties (in terms of this philosophy it is "prehended" by those parties). The price now exists as part of an ongoing activity. This equates to "Do" data or workflow data. 

Theories of Semantics

In the world of semantics in general (as studied for example for cognitive psychology) there are broadly two distinct models for meaning, though these are sometimes espoused as distinct theories of meaning. For our purposes we will refer to these as hierarchical and dynamic semantics. These are compellingly similar to the two types of data outlined above, although this is probably not intentional. 

“Hierarchical” Semantics

In this model reference data takes the form of tree-like structures defining meanings within a hierarchy such that each term is broken down into smaller and smaller sub terms. 

This whole is in effect a network of directed connections known in cognitive psychology and other fields as a "semantic network". For example in a semantic network as defined for cognitive psychology the directed connections are provided by neurones arranged in a semi-hierarchical network. 

Referential semantics need not be entirely hierarchical - the apparent hierarchy may be an artefact of how the information is presented. A better approach is to think of the hierarchy as what results when you reach into a tangle of string and pull up one node - the hierarchy is apparent and locally useful but may form part of a less structured whole. The appearance of a hierarchy in the semantic definitions can be attributed to the directedness of the connections in the semantic network.

The important consideration is that elements have their meaning by virtue of their connection with other elements when these may already be said to have meaning. This begs the question of how meaning gets "into" the system to begin with – a question which should be tractable but which need not affect the hierarchical model as applied to an individual knowledge representation requirement. 

The semantic network apparent hierarchy has a recognisable equivalent in the more formal hierarchy of elements in an XML schema. This should also be seen in the hierarchy of terms requirements before the designer optimises the schema design for these, as for example in the MDDL's Terms spreadsheet (reference 2).

“Dynamic” Semantics

The above model only defines static elements of meaning in terms of their relation to other such elements. It is clear that in messages which form part of some workflow, the semantics of the individual elements of those messages must themselves have meaning, not in terms of static reference hierarchy of first order entities, but in terms of the prehension of intentions and commitments between participating parties. There is a compelling correlation between this requirement and the second order type of entity noted above. 

A detailed exploration of this model of semantics is beyond the scope of this paper. What matters for XML schema requirements management is that the relevant workflows and conversations can be represented in a way that the schema designer can use. 

Possible models that can be explored include Backhouse (1991 - reference 6) whereby meaning arises out of the actions to be performed by a system. This definition is used in modelling the semantics of certification systems (Tseng and Backhouse 2000, reference 7) and has clear parallels in the workflows of financial dealing, trading and settlement. 

Models of dynamic semantics may also be found in the world of cognitive psychology. Brains of course handle dynamic, transactional information. In the language of cognitive psychology, decision making and action flows arise out of two fundamentally similar types of structure within the system, known in the field as scripts and schemata
. 

A detailed treatment of these approaches is beyond this paper but the point of interest is that the semantics in a dynamic context (scripts or schemata) appear to equate to the states of elements within a structured workflow. For simply managing XML schema requirements this should be all that is needed. However for managing the ongoing coverage of these standards as they begin to converge, some formal study of these approaches may be of value both for the modelling of dynamic semantics, and for relating these to the more static representation of reference data. 

Semantics: Implications for XML Standards

This excursion into the world of theory (and in particular the references to cognitive psychology) may seem out of place in a paper on financial systems data standards. What are the practical implications of this thinking?

The above discussion should show that the division of XML standards into "View" and "Do" standards identified in earlier work has an intellectual history which also points to a deeper set of distinctions both in terms of the types of entity being modelled an in terms of theories or models of semantics that may apply to them. This would bear further formal investigation but it must be clear that these distinctions are not simply to do with the different levels of risk attendant to the two types of data (as asserted by some designers), but about the fundamental nature of that data.

The implications of this for XML standards requirements management are two fold:

1. Any repository itemising requirements must be able to itemise both kinds of requirement, referential and transactional, first order and second order or "View" and "Do".

2. Having defined a requirements structure, there is also a challenge for the longer term management of these standards whereby the semantics themselves need to be better understood and modelled. 

Reference Data Standards Requirements Models

For a Reference Data standard it is necessary to model and manage terms which are "about" the data in some way. These Terms should be capable of being arranged hierarchically and the hierarchy will itself contribute to the definitions of the meanings of the terms, independently of any other methods we may use to define semantics. Words alone will not define semantics but up to a point the relationship between terms will. Since this hierarchical derivation of semantics is necessarily incomplete the Terms should be triangulated by plain language definitions, i.e. vocabulary. In this way, meaning can get "into" what would otherwise be a closed system of relationships, in the same way that a dictionary in a single language cannot define meaning without some external referent. 

A requirements model for reference data must therefore define individual, semantically unique "Terms" and have, for each, both hierarchical and verbal definitions of the meaning of each semantically distinct point.

Workflow Messaging Standards Requirements Models

For a Workflow standard it is necessary to model two things: reference terms as described above and also the workflow or conversation elements that define the interactions between parties in the workflow. 

A workflow standard will also need to make use of reference data. This may already exist in a reference data standard. If so it should be possible for the individual message to point to the relevant elements in that second schema. In many cases however a transaction standard will require reference terms which are only relevant to that standard and therefore will not be provided in any reference data standard. The workflow standard therefore needs to have both hierarchical and dynamic semantics in its requirements definitions. 

Modelling Standards Overall

The above thinking points to the importance of modelling the semantics within one single all encompassing semantically sensitive model, independently of the relationship between individual standards and those semantics. This is an important challenge for all the standards bodies working within a particular business space. This model needs to adequately deal with both styles of semantics and should cover the whole requirements space for a particular area of industry rather than for each XML standard individually.

Part V – Conclusions and Outcomes

Implications for the ongoing integration of these standards

· Coverage

· future plans

· change management. 

There are two broad sets of conclusions: the requirements for requirements management in individual industry-led MXL standards and the challenges for managing the overall financial industry standards “space”. 

Challenges affect the standards bodies themselves, solution vendors and systems integrators needing to keep abreast of the different standards in an operational context.

Summary

This paper has outlined what we believe are the minimum requirements for being able to manage the various XML industry standards that are emerging in the financial sector at the present time. A number of simple arrangements can be used which enable requirements and changes to those requirements to be managed in a way which will allow the standards to remain stable moving forward. 

At the same time it is clear that XML standards requirements management needs to be sensitive to the semantics of the elements that will be in messages. There is a clear conceptual distinction between those standards that mechanise reference data and those that will be used for messages within workflows. The lesson of the TWIST requirements management system is that this distinction needs to be reflected in the systems used. 

One thing we have deliberately not touched on is what format the actual statements of requirements must take. In the examples so far these have been defined in plain business language, however the requirements outlined here can as easily be met by diagrams or other accepted methods of requirements definition as long as these meet the criterion of being meaningful to the business domain expert. For example the Unified Modelling Language may be an ideal candidate for part of this process provided the overall process is in place. 

Outcomes of this Study

There are two separate messages that emerge from this study:

1. Requirements must be itemised both as hierarchically defined first order entities and as second order workflow related conversational atoms. In an individual standard it may be sufficient to create a repository that is able to itemise these as long as the information maintained is sufficient for the schema designer to create a schema which works. 

2. The need for co-ordination of the standards goes beyond the challenges faced by any one industry-led standard. For the future direction and potential overlaps to be handled adequately, there is a need for some consensual co-ordinating body to actively understand and manage the semantics of the whole space. Failure to do so will result in confusion and possible lack of adoption of the standards in the very near future.

These two conclusions are fleshed out below. 

Requirements Management in Individual Standards

The bodies responsible for managing each of the individual standards need to clearly identify what are the actual goals of their standards and to what extent the currently available schemas meet these goals. It will be of value to map the goals as well as the requirements into some sort of industry-wide semantic representation, at the level of high-level abstract sketches or coverage definitions. This would complement the ideal of a more detailed industry-wide requirements representation. 

The designer of the application which is going to use XML needs to be able to identify what schemas to invoke in a given message to a given party or process. There should be clear, unambiguous representation of the underlying semantic space (of trades, transactions, market data, trading relationships, clearance, settlement etc.) within the industry, independently of the standards and schemas themselves. 

General Considerations

Duplicate Terms

There is a case for having some of the same terms defined in a number of different standards - for example a message which is predominantly transactional should be able to invoke the FIX schema, without having to invoke MDDL as well just for a couple of items of market data (e.g. a quoted price). However it makes sense if, for such overlaps, the relevant elements in the different standards are identical. 

There is a good working model for this in the "de-duplication" work that has already taken place between TWIST and FpML. Where these refer to the same terms the XML schema elements have been made identical.

The challenge therefore, in identifying the relationships and coverage between for example FIX, MDDL and TWIST, is to identify and allocate XML elements to the different semantics within the overall semantic space that is to be represented by these XML schemas. 

On the one hand, where there is an identifiable, semantically unique business term, there need only be one XML Element format no matter how many schemas this appears in - this saves having two different elements which are semantically identical but spelt differently. This is an ideal of course and there will already be instances where the opposite has happened, so some hard decisions may need to be made moving forward. 

Coverage

A second, complementary consideration is to identify all the semantically unique business terms and make sure they are all covered by at least one standard. 

It is not realistic for all the relevant semantics to be covered at the outset, therefore there needs to be a road map identifying which standard will cover each element and when this is scheduled for release. Integrators within organisations will already be setting up schemas of their own which add elements not yet available in the published standards, so they need to have forward visibility on the introduction of elements in the standards, identifying the specific semantic coverage of each ahead of them becoming available. 

This will not happen immediately, and part of the work of each of the standards bodies lies in managing the relationship between the schema as it exists now, and the "ideal" schema as it will be once it has expanded fully into the problem domain it exists to solve (as defined by its "goals"). Formal requirements management delivers this.

MDDL

Bonds have done MDDL a favour by being such a varied but mathematical type of instrument, so it is to likely many of the issues have been uncovered by the debt domain requirements gathering exercise. 

As noted above, it is necessary to model and manage a set of semantically unique Terms within a hierarchy, and triangulate this with plain language vocabulary definitions. 

The requirements model for MDDL therefore needs to define individual, semantically unique "Terms" and have, for each, both hierarchical and verbal definitions of the meaning of each semantically distinct point.

Terms should be arranged hierarchically and the hierarchy will itself contribute to the definitions of the meanings of the terms, independently of the Vocabulary. On MDDL the vocabulary exercise was handled by a separate Working Group and this was an ideal way to ensure that the two styles of definition were adequately and independently dealt with. 

An important consideration is that the Vocabulary definitions should be applied to the "Terms" definitions and not to the schema elements. If vocabulary definitions were to be applied to the XML schema elements themselves this would make a nonsense of the idea that the schema designer can use XML elements in different ways to implement semantically different Terms. 

On MDDL 2.0 the Terms spreadsheet contained over 900 lines, equating to over 900 semantically distinct Terms. Of these, nearly 700 were in the New Issue (prospectus) information section. This is too many for each one to be implemented as a separate MDDL XML schema element, and as expected the schema contains fewer XML Elements (MDDL 2.2 contains around 500 elements in total, covering all the currently supported instrument types and application contexts). Hence vocabulary and all other aspects of semantic definition must be applied at the Terms side of the design equation. These should be included as a field in the Terms representation hierarchy, to be populated by the Vocabulary Working Group.

MDDL Application Contexts

The terms sheet used for MDDL 2.0 did not explicitly define the different application contexts - these were outlined on separate worksheets of this spreadsheet with a view to dealing with them later, however there are better ways of defining the application context requirements and this area have subsequently been addressed by the FISD. The sections into which the Terms were divided should provide a good fit to these, in that any one context may require a particular set of types of terms. For example, a front office decision support system may take a feed of data about a bond at a particular point in time, which could be in MDDL. This would include standing data kept in a securities master file (based on issue data plus subsequent events, and usually maintained by the organisation's own back office). Such a feed would also contain price, yield and accrued interest information provided by a data vendor. The fund manager might wish to view accrued interest in terms of a particular holding or a particular purchase or sale amount and again this information could either be worked out within the decision support program or fed to the fund manager's desk by a data vendor - using MDDL. Hence one application context implies several of the sections into which the semantic Terms structure has been divided. 

Another example where the application contexts are important is in the area of coupon payment dates for bonds. In real time, these have a day, month and year and are specific events which either have occurred or are scheduled to occur. In the prospectus or a new bond however they are defined just in terms of a day and a month, with no absolute date, for example a semi-annual bond paying on the 20th of January and July each year. Data feeds dealing with the different kinds of data need to carry these distinct definitions of coupon dates unless MDDL is to opt out of being the standard of choice for one of them. MDL therefore needs to be able to carry both kinds of date information, according to the application context in which it is to be used. 

Similarly for a floating Rate Note (FRN) it is literally impossible to quote an actual interest rate as part of the issue data, whereas in real time this exists and changes on a day to day basis. If the MDDL schema forces all bond information to include an interest rate then it will be unusable for a new issue data feed which includes FRNs. 

As long as all the different data types are understood and the different application contexts catered for in the requirements management system for MDDL, this standard can continue to be updated and supported without risk. Whatever method is used for Requirements Management needs to make these issues clear in a way that does not require the schema architects to understand the vagaries of bonds issue or of the implications of bond behaviour for the different contexts in which MDDL may be used. One would expect similar considerations to be encountered for derivatives, FX and other instrument domains. 

This paper does not go into activities on MDDL subsequent to our delivery of the MDDL 2.0 Terms spreadsheet. Readers are encouraged to visit the MDDL website on www.mddl.org and appraise the current requirements management arrangements for themselves. 

TWIST

While a reference data language like MDDL covers only one semantic dimension (market data), a language like TWIST effectively covers several orthogonal semantic dimensions, as it covers a range of different industry and process requirements. This makes requirements management harder for such standards. For TWIST for example there is a semantic space where the instrument and process requirements intersect. The following semantically distinct areas are covered:

1. Relationship management (covering Standing Settlement Instructions etc.)

2. Trade and transaction workflow (covering trade origination, execution, confirmation, settlement and reconciliation). 

3. Reporting and accounting

4. Controls, (covering message security regardless of instrument type)

5. Working Capital Management

6. Corporate Finance

These goals split into instrument and process goals across potentially several dimensions, though this can be simplified for ease of management. 

Similarly on TWIST there are two sets of requirements definitions at the bottom of the requirements hierarchy that should map directly or indirectly onto the schema elements: "Terms" in the MDDL sense (the Instrument data) and "Conversations", that is individual atomic representations of process elements. These Conversations also refer to Terms, but the Conversation is important in its own right. Being the classical "Secondness" data type, the context is a part of the meaning of the term. 

ISO15022 and Industry-wide Standards Co-ordination

The role of co-ordination of the overall XML Standards space would naturally fall to the International Standards Body, specifically ISO/TC68/SC4 which is set up to deal with these issues. Substantially all of the relevant industry-led standards initiatives have now pledged allegiance to this overall standards body and to the ISO15022 Second Edition initiative which serves to define ISO standard XML in this area. Some background on the ISO1502 Second Edition initiative may help here. 

History

ISO15022 is a new SWIFT messaging standard which replaces previous SWIFT ISO7775 series messaging. This standard went live in November 2002 with the withdrawal of support by SWIFT for the previous messaging standard. ISO15022 Second Edition meanwhile does not relate to SWIFT messaging but to the equivalent in XML. ISO15022 Second Edition is therefore effectively an XML standard, however it differs from MDDL, FpML, FIX and so on as described below. 

It may assist the reader to note that there is no such thing as a single ISO15022 XML schema. The standard defines a paradigm within which XML schemas can be generated that are ISO15022 (Second edition) compliant. That is to say, participants won't see a schema which represents "the" ISO15022 XML within itself, but will see XML schemas (such as FIXML) which in a particular embodiment are ISO15022 compliant and therefore form part of the standard. 

The standard defines the way in which compliant XML may be generated. It does this by using a tool to generate the XML out of a central Unified Modelling Language (UML) repository into which the original schema information has been reverse engineered. This is not an attempt to define requirements or to model participating applications, but to model the XML schema itself with a view to autogeneration via the tool.

ISO15022 Second Edition defines a data dictionary which, along with a set of design rules, are intended to enable anyone to generate an ISO15022 compliant XML schema. In principal such ISO compliant schemas may include schemas directly equivalent to these pre-ISO schemas, such as FIX 4.4 or MDDL as well as the SWIFT XML corresponding to SWIFT ISO15022 messages. The UML models also cover the non-XML ISO15022 SWIFT messaging standard.

These UML models were initially defined by ISO TC68/SC4 Working Group 10. The principle is that the messages defined within a standard are reverse engineered into the UML model. Then at any later stage, the standard can be regenerated using a set of tools developed for the purpose. The stated aim was to make the standard resilient to any changes in technology, specifically so that it is not dependent on XML. 

After a time ISO recognised the need for a separate Working Group to oversee the question of reference data and so Working Group 11 was formed. In so doing, ISO effectively recognised the distinction between reference "View" and dynamic "Do" data, and was committed to manage these as distinct types of requirements in the overall information space. 

Reverse Engineering

The models for the new ISO15022 compliant schemas have been reverse engineered from the schemas themselves and placed into a repository. This does not represent a top down requirements management approach. 

The language used by this repository (UML) is not primarily designed with a view to representing the semantics of XML schemas, but for representing the behaviours of coherent applications. There are possible improvements that can be made to address these. 

To the extent that the behaviours of applications forms part of the requirements, these are ideally modelled as individual UML models - specifically the small "conversations" as defined within the TWIST standard. However they will need to be modelled as individual atomic elements of workflow and not as a single coherent workflow or process model. This is because XML standards are not industry practice guidelines or diktats, so they must support what already exists if they are to gain adherence. The XML standard must support the totality of applications and not replace them with an overarching new workflow. 

UML Modelling Questions

There are two questions to address regarding the use of UML for requirements management: is it capable of defining the different kinds of semantics (hierarchical versus dynamic), and is it the right language to define XML semantics at all? A detailed discussion of this is beyond the scope of this paper. The points below are noted to assist in assessing to what extent UML and in particular the current ISO15022 arrangements may fulfil the requirements management criteria outlined in this paper. 

UML is a language which can be used to define business objects and workflows. It is extremely flexible and adaptable. A common application is to generate object oriented software directly from requirements. Those requirements have the benefit that they are represented in a choice of formats which, while not actually natural language themselves, are comprehensible to a business user. UML is therefore the standard of choice for carrying out analysis of a workflow process in order to generate a software solution to automate or enhance that process. What needs to be investigated is whether, to what extent and with what adaptations UML should also be the medium of choice for representing XML standards. 

The standards we have looked at need to handle "View" and "Do" data requirements, or reference and transactional data. Any appraisal of UML for this purpose needs to address whether it can model both types of requirement. It clearly is able to represent the dynamic requirements of an actual solution since that is what it is designed for. The questions are therefore whether it can also manage the dynamic requirements of a schema (which is not the same thing as a solution) and how it will model hierarchical reference data. For UML to manage the requirements of XML schemas it must be capable of representing both the deep hierarchical structures and the dynamic conversational elements identified in this paper. 

There may be solutions to these questions, for example in the studies undertaken by Select Business Solutions on ways of introducing semantics in to UML models (Reference 8). These findings could be studied further. 

Meanwhile ISO TC68/SC4 Working Group 11 inherits the UML models already produced by Working Group 10. Any questions regarding the use of UML for reference data requirements representation will also need to be addressed by Working Group 11. 

Conclusions

Selecting Appropriate XML Schemas

The space occupied by MDDL, FIXML, FpML, TWIST and any SWIFT ISO15022 based XML standard, should be seen as a single option, not a set of options to choose among. If the semantics of this overall space are managed right, it should be possible for industry participants to select individual XML standard schemas according to the requirements they need to cover. The specific XML standard should be unambiguously identifiable from the context in which it is to be used and the semantics of the information to be sent in messages. 

There should then be a clear message to industry participants that these options are indeed one choice, along with guidance on how to map the different XML schemas within that one standard onto the user’s different semantics and messaging requirements. This would be accompanied by guidance on the forward development paths being taken by the individual XML schemas between now and the time when they have complete coverage of the requirements identified in their stated goals. Participants should then be able to undertak development and schedule their own releases and change management with reference to a single managed resource. Without this there will be a lot of risk attendant on participants wishing to migrate to these standards or to the use of non proprietary XML in general. 

Co-ordination

The overall semantic space into which all the industry-led standards operate (MDDL, FIX, FpML, TWIST etc.) needs to be co-ordinated between them. This needs to happen both at the level of their business requirements and at the level of the individual schemas. This role would fall naturally to a standards body such as ISO to which they have all pledged allegiance. 

The UML arrangements maintained by ISO15022 Working Groups 10 and 11 are valuable in themselves but there are questions about whether these fulfil the criteria for formal requirements management of these standards, especially once we include the need to define and co-ordinate semantic coverage among these needs. Requirements need to be defined in terms of the semantics of both Reference and Workflow related messages. This is not the same as a single UML structure or even a set of models that exist only in UML. 

Moving Forward

The unifying vision for requirements management across these XML standards should come from a top down, process driven approach which centres on industry requirements statements and which allows these statements to be reviewed by industry experts without depending on their understanding of IT concepts. A bottom up approach may be of value in determining requirements statements retrospectively in the absence of any formal structure defining these, but should not be the first approach to the problem.

Mapping onto the Semantic Space

Co-ordination is needed for the representation of both Reference and Workflow information within a single multidimensional semantic "space". The different XML standards could then be mapped onto this space. What this would deliver is 

· Definition of the coverage of each standard for the benefit of industry participants. 

· A means for the standards bodies to co-ordinate coverage between them, dealing with potential overlaps as they arise. 

The agenda for co-ordination needs to be driven by the needs of the standards themselves both at schema and requirements level, independently of activities undertaken at a more technical level such as the reverse engineering of schemas and messaging standards.

Without this, industry participants may not be able to make use of the standards or plan for their adoption, and standards bodies themselves will struggle to deliver consistent revisions of their schemas without inadvertently overlapping with one another. Already participants are asking questions about “which” standard to use when there should be a clear message that the entire set of XML standards, properly managed, should correspond to one choice of standard not several. 
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� For XML we will use the word "schemas" rather than the alternative "schemata" as the plural for reasons that will become apparent later. 


� This is a good reason to use the Greek form "schemata" as the plural of "schema" in the non-XML sense while not using it for XML schemas.
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