Message Assembly
Extracts from SWIFT Methodology ISO 15022


[image: image1.emf]Summary

Identity

Invoice Id.

Issue Date

Taxpoint Date

Parties

Buyer

Seller

Deliver to

Order

1

1

1

1

Detail_References

Dates

Delivery Date

Consignment 

Packaging

Transportation

Instructions

0..1

1

0..1

1

0..1

1

0..1

1

0..1

1

0..1

1

Discount Terms

Conditions

0..1

1

0..1

1

0..1

1

0..1

1

Price

Information

0..1

1

0..1

1

Quantity

Header

1 1 1 1

1

1

1

1

1

1

1

1

0..1

1

0..1

1

0..1

1

0..1

1

References

Buyer's Order Id.

Seller's Order Id.

Despatch Advice Id.

1

11

1

Detail

1..n

1

1..n

1

0..1

1

0..1

1

Detail_Identity

Buyer's Line Item Id.

Seller's Line Item Id.

1

1

1

1

Item

1

1

1

1

0..1

1

0..1

1

Item_Identity

1

1

1

1

Requirements

1

1

1

1

1

1

1

1

Item 

Packaging

0..1

1

0..1

1


Working Draft

​​​​​​___________________________

MESSAGE ASSEMBLY PRIMER 

Part 1:

Message Modelling in Practice

Version 0.1

Release Date: 2002-07-08

The included information is subject to change.

​​​​​​___________________________

Drafted by: Mike Adcock

CONTENTS

31
DEFINITIONS

2
MESSAGE CONCEPTS
4
2.1
Top Level
4
2.2
Second Level
5
2.3
Third Level
5
2.4
Lower Levels of Framework
6
2.5
The Framework in UML
7
2.6
Interdependencies within a Framework
8
2.7
Ideas of  a Technical Solution (although out of scope)
9
3
Stepping down to BIEs
10
3.1
A Populated Framework shown as an Indented List
10
3.2
A Populated Framework shown in UML
12
4
Re-Use of Message Components
12
4.1
In General
12
4.2
In Context
13
APPENDIX A - Storage Requirements
14
A.1 For a Message Framework
14
A.2 For a Message Component (except lowest level)
14
A.3 For a Lowest-Level Message Component
14
APPENDIX B - Potential Message Frameworks
15
B.1 Framework 1
15
B.2 Framework 2
15


DEFINITIONS

Market Practice
A set of Business Rules that are derived from specific (usually regional) business or regulatory agreements and common practices. A Message Definition covering a specific Message Functionality may differ slightly in function of the Market Practice. This means that there may be some variation in the structure and/or the set of Message Rules related to the Message Definition.

Message
A set of structured information exchanged between Business Actors or Business Roles, in the scope of a Business Process. 

Example: NoticeOfExecution, OrderToBuy

Message Component
A reusable Dictionary Item that is a building block for assembling Message Definitions. It is normally linked to a Business Component and characterised by specific Message Elements. A Message Component is uniquely identified in the Data Dictionary. 

Example: TradeDetails (which contains only a limited number of the properties of the related Business Component “Trade”)

Message Definition 
The formal description of the structure of a Message. The Message Definition is built as a tree structure of Message Components. 

Message Definition Diagram 
A graphical representation of the structure of a Message.

Message Element 
A characteristic of a Message Component, having a unique semantic meaning within the scope of a Message Component. A Message Element is uniquely identified in the Data Dictionary. 

Example: TradeDateTime (as part of the Message Component “TradeDetails”)

Message Flow Diagram
A Message Flow Diagram depicts the ordered sequence of Messages that may be exchanged between Business Actors or Business Roles. A Message Flow Diagram is uniquely identified in the Business Process Warehouse.

Message Framework

A name given to the tree structure of Message Components, which forms part of the Message Definition.

Message Functionality 
The purpose for which a Message described by a Message Definition can be used. Note that Messages can be multi-functional, meaning that they can be used for multiple purposes.

Example: the ISO 15022:1999 Message “MT 502” can be used as an order to buy securities, as an order to sell securities, to cancel a previously placed order, to change a previously placed order.

Message Rule
A specific constraint that is specified at the level of a Message Definition or of a Message Component. A Message Rule is uniquely identified in the scope of a Message Definition or in the scope of a Message Component.

Message Specifications
A complete definition of a message, or set of messages, and the standardised way of using them, which is not limited to specific technical solutions in a particular 'language' such as X12, UN/EDIFACT, XML etc

Message Standard
A standardised set of messages and the standardised way to use these messages.

MESSAGE CONCEPTS

A message can be thought of as a framework. At the highest conceptual level the same single framework may suit many different messages. As the requirements of a particular message are identified, the framework is filled out and becomes specialised.

1.1 Top Level

Possible message frameworks at the highest level include:

Header

Detail

Summary

Header

Batch

Detail


Batch Summary

Summary 
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Indenting is a useful way of showing the 'nesting' of the framework parts, or 'placeholder' Message Components. Alternatively they can be shown in a classical data relationship diagram.

Some basic usage principles can be given to each part of the framework as one begins to discover the needs of a particular message design. For example, clearly the Summary parts in the suggested frameworks are at the same level as the Header. They could be combined with the header into one 'everything about the message overall' part. Similarly, the Batch Summary could be thought of as a part of the 'everything about the batch overall'. The idea of a summary is perhaps a hangover from the paper presentation of the information. But:-

· it could be a useful aid in realising the structure of the message;

· it could help the business processes that raise or handle the message to work more effectively or efficiently.  

So do not necessarily discard the summary just because it seems old-fashioned! Think instead about whether it really does help.

Q1. are there potential technical solutions that would need the summary in order to process the information content serially?

Q2. are there business cases where the data volume os so great that the informastion must, or can only, be processed serially? 

Each of the top level framework parts can be defined generically. The generic definition can and should be specialised when the framework is used for a particular message.

Second Level

At the next level down, the frameworks can still be quite generic, offering a range of 'placeholders' for conceptually similar groups of information. Using the indented list is still a very convenient way of showing the structure. For example:-

Header


Message Identification


References


Parties


Instructions


Conditions

Detail


Detail Identification

Detail References

Item

Summary


Totals

At this level, the framework of 'Detail' has just become more suited to a range of trading-in-items messages. Other frameworks could be designed for other general areas of conducting business.

Q3. How do we name and identify different 'framework parts' at the same concept level? 
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Each of the parts at this level can be defined generically, and then specialised when populated for a particular message. Also some generic principles can be described to say how, for example, References that appear at both Header and Detail level interact, if indeed they do.

1.2 Third Level

At this level, the framework of 'Detail' becomes even more suited to a range of trading-in-items messages. Other frameworks could be designed for other general areas of conducting business. 

Instead of showing this level simply by indented text, which is the convenient and simple approach used in the document to this point, the third level is shown as a simple diagram. It could also be shown as a UML Class diagram, which has the added feature of showing that the Message has multiple sets of 'Detail'.

Lower Levels of Framework

From a practical and realistic point of view, a relatively small number of levels of framework may be sufficient. But it does not necessarily have to stop at 3 levels. If going to a fourth (or deeper) level helps the thought process, then develop a fourth or a fifth level and so on. Clarity is the main objective.

 Some Message Components may need to go deeper, others will not. 

The line should ideally be drawn just above the point when the entries at a level are individual pieces of information, i.e. Business Information Entities (BIEs), irrespective of whether they have been recognised from a bottom-up Core Component type of approach or a top-down Business Process Modelling approach. 

No Message Component should contain both BIEs and lower level Message Components.

Taking the first example framework down to a fourth level would produce something along the following lines:-
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However, taking this down one further layer would most probably get into BIE-land, a topic for later in this paper.

The Framework in UML


The following figure shows how the message structure of the previous section can be illustrated with a generic class diagram. 

It should be noted that most 'classes' are shown in a 1 to 1, or 1 to 0..1 relationship. That is because they are placeholders and not intended to represent the number of pieces of information, for example References, that can be put into the place. In this message framework, Detail is the only class that can repeat as a whole within the message. 

It should also be noted that this is a generic framework. If it were to be specialised to become, say, an Order message to meet the requirements of a business domain, some of the 0..1 (optional) classes would become mandatory (1).

Figure 5: UML Diagram Representing the Message to the Fourth Layer of Containment

It should also be noted that some placeholders are intended for similar information, such as Identity, yet occur at different levels of containment. It is proposed that the message components should have a name that traces their path in the diagram. Thus, for example, there will be a concatenated name Message_Identity as well as a concatenated name Message_Detail_Identity, although the diagram only uses sufficient of the concatenated name to create unique classes. (This is done in the interest of keeping the diagram reasonably compact)

Q: The separator _ has been used purely for illustrative purposes. What shall we decide: to have a separator or not, and if so, what? Note that once we populate a placeholder with BIE's those BIE'S will need the place holder name to put them into a structural context.

1.3 Interdependencies within a Framework

Business information appearing at one level in the message hierarchy may influence information at another level. 

Note: at this point in time this bit has not been thought through at all. Watch this space for an update.

Ideas of  a Technical Solution (although out of scope)
Although technical solutions are beyond the scope of this paper, it is suggested that the placeholder names could be useful in navigating around the logical parts of the message. Thus an XML solution could usefully use the placeholders as 'envelopes'. Using the generic framework as an example, this would create a message stream which would look as follows:-

<Message>

<Header>



<MessageIdentification>



   |

</MessageIdentification>



<References>



   |



</References>



<Parties>



   |



</Parties>



<Instructions>




<Dates>




   |




</Dates>

<ConsignmentPackaging>

   |

</ConsignmentPackaging>




<Transportation>




   |




</Transportation>



</Instructions>



<Conditions>




<Discounts>




   |




</Discounts>




<Terms>




   |






</Terms>





</Conditions>

</Header>

<Detail>



<DetailIdentification>



   |



</DetailIdentification>

<DetailReferences>



   |

</DetailReferences>



<Item >

<ItemIdentification>




   |




</ItemIdentification>

<Requirements>




<Quantity>





   |




</Quantity>




<ItemPackaging>





   |




</ItemPackaging>

</Requirements>

<Information>




<Price>





   |




</Price>

</Information>



</Item >

</Detail>

<Summary>



<Totals>



   |



</Totals>

</Summary>

</Message>

Specialising the framework for a particular business domain would make the names more recognisable for the business domain.

Stepping down to BIEs 

Having assembled a Message Framework, consisting of a nested hierarchy and series of placeholders, to meet the Business Domain requirements the next step is to populate the placeholders with the appropriate Business Information Entities.

The Business Information Entities (BIEs) will be found in the xxxxx catalogue either as a result of previous discovery and design work, or as a result of discovering new BIE requirements discovered during the modelling work of the reader's current design project. The BIE's required will be a mixture of Aggregate Business Information Entities (ABIEs) and Basic Business Information Entities (BBIEs). Any one placeholder can be filled with BBIEs, ABIEs or with a mixture; the composition of the information in any placeholder is entirely according to business needs.

There are (at least) a couple of ways in which the population of a Message Framework can be shown.  

1.4 A Populated Framework shown as an Indented List

The list shown in section has begun to be specialised to an Order. BIEs (Business Information Entities) are shown in italics. The reader should be able to visualise other information requirements and continue populating this example.
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This first example shows how a Message Framework and its placeholders can be populated. Some, such as Order Id., are clearly BBIEs (Basic Business Information Entities) while Buyer is itself a nested set of ABIEs (Aggregate Business Information Entities) and BBIEs (Basic Business Information Entities).

Please note that the BIEs shown are illustrative and may not exist with precisely the name used.

The second example that follows shows the beginning of the populated Message Framework for an Order Acknowledgement, showing how the content of some placeholders will change.
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The third example that follows shows the beginning of the populated Message Framework for an Invoice, a message that is further down the transaction chain from the Order

Invoice

Header



Identification
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Issue Date




Taxpoint.Date


References
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Buyer's Order Id.
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Seller's Line Item Id.



etc

A Populated Framework shown in UML

In a UML class diagram, the BIEs (Business Information Entities) are shown as attributes of the appropriate placeholder class. The example below shows the equivalent diagram that would match the Invoice example.


Note that the placeholders where attributes have been added no longer have the bottom 'box' where operations would be shown. This is purely cosmetic to keep the diagram in the same general arrangement. 

2 Re-Use of Message Components

2.1 In General

All levels of Message Component placeholders, and each Message Framework itself, need to be catalogued and made available for re-use. If this is done in conjunction with a good and careful harmonisation review and technical assessment, the catalogue will develop into a set of unambiguous and reliable entries that can be chosen for re-use in later message design.

Generic models should also be included in the catalogue.

Taking the examples of the previous section, it is clearly possible to create a semi-generic Message Component of all the common References in a set of supply chain messages. This could be tabulated in order to show how the backwards referencing scheme actually works.


Request for Quote
Quotation
Order
Order Acknowledgement
Despatch Advice
Proof of Delivery
Invoice

Request for Quote Id.
Identity
n/n
n/n
n/n
n/n
n/n
n/n

Quotation Id.
Reference
Identity
Reference
n/n
n/n
n/n
n/n

Buyer's Order Id.
n/a
n/a
Identity
Reference
Reference
Reference
Reference

Seller's Order Id.
n/a
n/a
n/a
Identity
Reference
Reference
Reference

Despatch Advice Id.
n/a
n/a
n/a
n/a
Identity
Reference
Reference

Proof of Delivery Id.
n/a
n/a
n/a
n/a
Reference
Identity
Reference

Invoice Id.
n/a
n/a
n/a
n/a
n/a
n/a
Identity

Abbreviations used in the above table are:


n/n for 'not needed'


n/a for 'not available

Other similar techniques might be suitable for other kinds of placeholder. The objective is to provide the greatest clarity of why things are designed the way they are.

2.2 In Context

For each Message Framework, and for each Message Component, the potential for identifying the context in which they are or can be used must not be forgotten. The same Context Drivers as relate to BIEs also relate to these higher levels of aggregation.

However, the Message Components also have a 'context' within the Message Framework, their Structural Context. Structural Context is defined as the parent message component of which any particular message component is a child. Message components at the top level are children of the Message Framework.

APPENDIX A - Storage Requirements

A.1 For a Message Framework

The following pieces of information need to be recorded for each message framework:-

Name of Framework

Description

Indicator if Generic or Specialised

Business Areas of Application

Business Context(s) in which it is used

Contained Message Components (1st level only, others lower will come from the 1st level ones)


For each contained message component, any variation/enhancement of its description/definition

When specialising a generic framework and it is one of a set of messages:-

Identification of the Message Flow(s) in which it participates.

Identification of the generic Message Framework on which it is based.

Q: Could it be used in more than one different Message Flow? Most probably could be.

Q: If it's a generic Message Framework, do we need to record the specialised ones derived from it? Probably depends on the cataloguing software; "yes" if stuck with spreadsheet.

A.2 For a Message Component (except lowest level)

The following pieces of information need to be recorded for each message component with the exception of those at the lowest level, i.e. those that are populated exclusively with BIEs (Business Information Entities):-

Name of Component

Description

Indicator if Generic or Specialised

Identification of each Message Component or Framework in which it is contained

For each use, the business purpose and structural reason why it is there (and not somewhere else!)

Contained Message Components (next lower level only, others lower down will come from these)


For each contained message component, any variation/enhancement of its description/definition

When specialising a generic component:-

Identification of the generic Message Component on which it is based.

A.3 For a Lowest-Level Message Component

The following pieces of information need to be recorded for each message component:-

Name of Component

Description

Indicator if Generic or Specialised

Identification of each Message Component or Framework in which it is contained

For each use, the business purpose and structural reason why it is there (and not somewhere else!)

Contained BIEs (Business Information Entities)


For each contained BIE, any variation/enhancement of its description/definition

When specialising a generic component:-

Identification of the generic Message Component on which it is based.

APPENDIX B - Potential Message Frameworks

This section contains some ideas about potential frameworks and their areas of application. Readers of the early drafts are invited to contribute their ideas on potential frameworks.

Framework
Suitability
Top level

1
Trade Transactions e.g. Order, Invoice etc
Header

Details

Summary

2
Financial ‘multiple transaction’ messages, e.g. Credit Transfer, Direct Debit etc
Header

Batch

Detail

Summary

B.1 Framework 1

Range of applications


Suitable for all the main transactions in the Trade supply chain, such as Quotation, Order, Invoice, etc except for the Despatch Advice.

Message Framework

Header


Message Identification


References


Parties


Instructions



Dates



Consignment Packaging



Transportation


Conditions



Discounts



Terms



Detail


Detail Identification

References


Item 
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Requirements
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Item Packaging

Information



Price

Summary


Totals

B.2 Framework 2

Range of applications


Suitable for the multiple financial transactions such as the multiple payment order, multiple direct debit etc.

Message Framework
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Message Identification

Batch



References
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Instructions



Conditions

Detail
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Batch Summary



Batch totals

Summary 
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