Message Correlation and Identification of Business Objects
This document explores in more detail the proposed solution for message correlation and proper identification of business objects. The proposed solution includes: 

· Adding a field in the message header to identify a business object that is the subject of a conversation.
· Adding a whole new model for event identification being generic enough that can be used to identify other objects

· Adding a field to indicate in a consistent manner the primary object identifier for each party. 

The document should be read in conjunction with the document entitled “FpML Business Object Identification”, sent to the MTF list on the 28th of February 2008, and the document “Identification Requirements”, last circulated to the MTF list on the 22nd of May 2008.

This version of the document ignores implications for response and notification messages – they will be addressed at a later stage.
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Message Landscape

The proposed solution attempts to satisfy three requirements:

· Specification of which object identifier is to be used by the message receiver to reply to a message, and to expect updates to a message.

· Primary business object identification

· Generic model for event/object identification

The table below summarises which request messages would have to be made stateful, and which are essentially stateless (i.e. can be resubmitted without harm, and no information has to be kept to deal with resubmission):

	Business Event (pdf/spec)
	Business Process  (BL suggestion)
	Message
	Stateful (Correlation Mandatory)

	Request For Quote
	pretrade/RFQ
	RequestQuote
	no

	Trade Confirmation
	confirmation
	RequestTradeConfirmation
	yes

	Trade Confirmation
	verification
	RequestTradeMatch
	yes

	Trade Confirmation
	verification
	ModifyTradeMatch
	yes

	Trade Confirmation
	confirmation
	ConfirmTrade
	yes

	Trade Confirmation
	confirmation
	ModifyTradeConfirmation
	yes

	Trade Confirmation
	confirmation
	CancelTradeConfirmation
	yes

	Trade Confirmation
	verification
	CancelTradeMatch
	yes

	Trade Status Inquiry
	reporting
	RequestTradeStatus
	no

	Novations
	consent negotiation
	NovationConsentRequest
	yes

	Novations
	confirmation
	RequestNovationConfirmation
	yes

	Novations
	?
	NovateTrade
	yes

	Terminations
	consent negotiation
	TradeTerminationRequest
	yes

	Terminations
	confirmation
	RequestTerminationConfirmation
	yes

	Increases
	consent negotiation
	TradeIncreaseRequest
	yes

	Increases
	confirmation
	RequestIncreaseConfirmation
	yes

	Amendments
	consent negotiation
	TradeAmendmentRequest
	yes

	Amendments
	confirmation
	RequestAmendmentConfirmation
	yes

	Allocations
	allocation
	RequestAllocation
	yes

	Cashflow Matching
	portfolio recon
	RequestPortfolio 
	no

	Cashflow Matching
	portfolio recon
	PositionAsserted
	no

	Cashflow Matching
	reporting
	RequestPositionReport
	no

	Cashflow Matching
	reporting
	RequestValuationReport
	no


Schema Changes
Correlation Object
Schema changes in the messaging framework are necessary in three places:

· Stateful request messages will have to derive from a new type, StatefulRequestMessage. This needs its own header, and so cannot derive from RequestMessage but must derive from Message directly.
· NotificationMessageHeader needs to add an optional reference to a primary identifier

· Stateless request messages and response messages can remain as they are
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The correlationObject element contains further information about the business object:
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Primary Object Identification

Schema changes in the trade representation are necessary in the following places:

· Adding a new optional element to reference the tradeId which the owning party wishes to designate as its primary.
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An example message would use this to link to the primary trade identifier:

<FpML xmlns="http://www.fpml.org/2007/FpML-4-4" 
xmlns:fpml="http://www.fpml.org/2007/FpML-4-4" 
xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" version="4-4" 
xsi:schemaLocation="http://www.fpml.org/2007/FpML-4-4 fpml-main-4-4.xsd 
http://www.w3.org/2000/09/xmldsig# xmldsig-core-schema.xsd" 
xsi:type="RequestTradeConfirmation">
  <header>
     <messageId messageIdScheme="http://www.ubsw.com/mid">TQ12937</messageId>
     <sentBy>UBSW</sentBy>
     <sendTo>MATCHSRV</sendTo>
     <creationTimestamp>2003-04-02T15:38:00-04:00</creationTimestamp>
     <correlationObject>
         <tradeIdReference href="id22"/>
     </correlationObject>
  </header>
  <trade>
     <tradeHeader>
        <partyTradeIdentifier>
              <partyReference href="party1"/>

           
  <tradeId tradeIdScheme="http://www.ubsw.com/fpmltid" id="id22">FX1234</tradeId>


  <tradeId tradeIdScheme="http://www.jpm.com/fpmltid">FX5678</tradeId>

  <primaryTradeId href="id22"/>
        </partyTradeIdentifier>
        <partyTradeIdentifier>
               <partyReference href="party2"/>

           
   <tradeId tradeIdScheme="http://www.jpm.com/fpmltid" id="id1">FX5678</tradeId>


   <tradeId tradeIdScheme="http://www.ubsw.com/fpmltid">FX1234</tradeId>

   <primaryTradeId href="id1"/>
        </partyTradeIdentifier>
        <tradeDate>2003-04-02-04:00</tradeDate>
Generic Object/Event Identifier

Schema changes in the event representation are necessary in the following places:

· Addition of a new PartyObjectIdentifier block
· Event and other identifiers will use this new type
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Rules
The goal of the correlationObject element is to let message senders chose which identifier in a list is the correct identifier to use for correlation.
Its goal is not to let message senders point to arbitrary information for correlation. This would weaken the standard by increasing the processing burden in receivers. The following rules must be followed:
	Trade messages
	correlationObject/tradeIdReference/@href must point to tradeId element inside partyTradeIdentifier; If versionedTradeId is present in partyTradeIdentifier, may point to a tradeId within that.

	Novation, Increase, Termination (post trade messages, not contract)
	correlationObject/objectIdReference/@href must point to objectId element inside PartyObjectIdentifier; it must not point to any trade included in the event.
Note: this is a defensive measure; by specifying now that senders must point to an eventId, introducing amendment and cancellation messages for these events (not covered by FpML at the moment) will be made easier later.

	Allocation
	correlationObject/tradeIdReference/@href must point to id attribute of the tradeId in blockTradeIdentifier; Alternatively, can point to the id attribute of a tradeId in versionedTradeId.

	Contract messages
	correlationObject/contractIdReference/@href must point to a contractId inside contractHeader (or contractReference), or contractId inside versionedContractId

	version and versionTimestamp
	If both version and versionTimestamp are present, the version number should be used for determining the sequence of an object (trade, post trade event, etc.) 


Proposed Implementation

1. FpML Version 4.5

a. Correlation Object

i. Create a new StatefulRequestMessage type, adding the correlationObject as an optional element.

ii. Replace the derivation of some of the existing stateful request messages to extend the StatefulRequestMessage type instead of the RequestMessage type.

b. Primary Object Identification

i. Implement the proposal by adding a new optional element to reference the tradeId which the owning party wishes to designate as its primary.
c. Generic Object/Event Identifier
i. Deprecate eventId

ii. Add the proposed PartyObjectIdentifier structure

iii. Introduce a choice structure between the deprecated eventId and a new partyEventIdentifier (of type PartyObjectIdentifier).

2. FpML Version 5.0

a. Correlation Object

i. Create a new StatefulRequestMessage type, adding the correlationObject as a required element.

ii. Replace the derivation of some of the existing stateful request messages to extend the StatefulRequestMessage type instead of the RequestMessage type.

b. Generic Object/Event Identifier

i. Replace the eventId element by the new partyEventIdentifier (of type PartyObjectIdentifier).

ii. Make partyEventIdentifier required and repeatable multiple times.

Comparison vs MTF Identification Requirements
1. For all messages that must be linked together to implement a business process (for example, that can be corrected or cancelled by subsequent messages), the sender of the message must explicitly designate a single business object identifier to be used to correlate subsequent messages (the “correlation object identifier”).
The framework enforces this by making the correlationObject in the header mandatory.
2. This correlation object identifier may not be changed by the sender without an explicit interaction with the recipient.
This can only become a message processing rule; however, if FpML wants to support changing correlation identifiers, additional messages will be necessary.

3. A message sender may not use the same correlation object identifier to refer to more than one business object, and may not reuse withdraw correlation object identifiers.?].
It is impossible to refer to more than one business object within one message using this mechanism. We need a discussion what it means for a correlation object identifier to be “withdrawn”.
4. In addition, document creators shall be able to record aliases, which are tokens that they believe other sources use to identify that business object.
By definition, anything that is NOT a primary identifier is an alias.

5. Document recipients shall be able to distinguish the sender’s correlation object identifier from aliases without accessing information outside of the message, and shall be able to use this identifier to retrieve their own view of the current state of that object. 
The proposal makes primary identifiers explicit and the correlation object structure will only be allowed to point to primary identifiers (see Rules section below). All the information is contained within the object.
6. Each document creator shall be able to assign and update a single version number for a given business object; this version number reports the version of the object from the sender’s perspective.  
Versioning was already present in trade and contract objects. This proposal introduces event identifiers containing optional versioning.
7. Document recipients shall be able to use this version number to determine whether a message contains a newer, older, or the same version of the business object that they have previously received from the sender.
I believe this is now the case. See the section on scenarios below.
8. In addition, document creators shall have the ability (but not the obligation) to report on the latest known versions of the business object from other sources. 
Multiple identifiers can be reported by each party. Sources are identified using the scheme attribute.
9. Similarly, document creators shall be able to report the timestamp of their last update to the business object.  (This will normally be similar to the message timestamp, but may be different, for example in the case of a position reporting message generated without an update to the object).  The rules for processing timestamps, if present, are implementation-specific.
The effectiveDate of the version (within VersionHistory.model) has been renamed versionTimestamp.
Comparison vs MTF Sample Scenarios

Merge
	Consider the following scenario:  Organization ABC is reporting to organization XYZ on a series of contracts.  ABC reports that it has created a contract identified by the following contractId:

· Contract #1 in contract identifier coding scheme “A”.

XYZ creates a record of the contract.

Next ABC reports that it has created a contract identified by the following contractId:

· Contract #1 in contract identifier coding scheme “B”.

XYZ creates a record of the contract.

Third, ABC reports to XYZ an update to a contract identified with two contractIds:

· Contract #1 in contract identifier coding scheme “A”.

· Contract #1 in contract identifier coding scheme “B”.


In the third message, ABC will have to identify either “A” or “B” as the primary trade identifier of the update. The primary identification is done at the partyTradeIdentifier level. The response will thus be an error, as the modification will be interpreted as attempting to add a trade id to trade that is already allocated to another trade. 
Add Id

	Consider the following scenario:  Organization ABC is reporting to organization XYZ on a series of contracts.  ABC reports that it has created a contract identified by the following contractId:

· Contract #2 in contract identifier coding scheme “A”.

XYZ creates a record of the contract.

Next ABC reports that it has modified a contract identified by the following contractIds:

· Contract #2 in contract identifier coding scheme “A”.

· Contract #2 in contract identifier coding scheme “B”.


There are two options:
· If ABC has correlationObject linked to contractId with coding scheme “A” using the primary identifier, this will be interpreted as adding an alias id to the contract

· If ABC has correlationObject linked to contractId with coding scheme “B”, this will be thrown out as an error as no such trade has been retained by XYZ (XYZ had previously stored the trade under the primary correlation identifier, which is in coding scheme “A”)

	Next ABC reports that it has cancelled a contract identified by the following contractId:

· Contract #2 in contract identifier coding scheme “B”


This will be an error regardless of what happened in the first step. Trades must be cancelled using the correlation identifier established in the initial contract creation.

Split IDs
	Consider the following scenario:  Organization ABC is reporting to organization XYZ on a series of contracts.  ABC reports that it has created a contract identified by the following contractIds:

· Contract #3 in contract identifier coding scheme “A”.

· Contract #3 in contract identifier coding scheme “B”.

XYZ creates a record of the contract, recording both IDs.

Next ABC reports that it has modified a contract identified by the following contractId:

· Contract #3 in contract identifier coding scheme “A”.


There are again two scenarios to address here, depending on which identifier was specified by ABC as the primary correlation identifier:
· Coding scheme “A”: the modification message is accepted and the id in scheme “B” is removed

· Coding scheme “B”: the modification message is rejected, XYZ reports that it has no such record
	Next ABC reports that it has cancelled a contract identified by the following contractId:

· Contract #3 in contract identifier coding scheme “B”


This will also be accepted only if the original message linked to scheme “B” as the primary correlation identifier, otherwise XYZ will have no record.
Inconsistent Versions

	Consider the following scenario:  Organization ABC is reporting to organization XYZ on a series of contracts.  ABC reports that it has created a contract identified by the following contractIds:

· Contract #4 in contract identifier coding scheme “A”, version 1.

· Contract #4 in contract identifier coding scheme “B”, version 2


This will be accepted. Different systems in ABC’s organisation may have a different view of the trade and XYZ cannot second-guess this. ABC will pick one of the two identifiers as the correlation and primary identifier, however.

	Next ABC reports that it has modified a contract identified by the following contractIds:

· Contract #4 in contract identifier coding scheme “A”, version 2.

· Contract #4 in contract identifier coding scheme “B”, version 2


Two scenarios:
· Scheme “A” was initially picked as the primary object identifier: the modification is accepted

· Scheme “B” was initially picked: the modification is rejected because the version has not been increased (XYZ will assume it has already processed this)
Split IDs from multiple sources
	Consider the following scenario:  Organization ABC is reporting to organization XYZ on a series of contracts.  ABC reports that a contract has been created identified by the following contractIds:

· ABC’s identifier: Contract #3 in contract identifier coding scheme “A” (primary).
· ABC’s identifier: Contract #3 in contract identifier coding scheme “B”.

· DEF’s identifier: Contract #4 in contract identifier coding scheme “D” (primary).
· DEF’s identifier: Contract#4 in contract identifer coding scheme “F”.


If no correlationObject is defined, party XYZ needs to store all primary identifiers in order to guarantee the correlation in future messages. If the correlationObject is specified, then party XYZ only needs to keep the correlationObject id.
	Consider the following scenario:  Organization ABC is reporting to organization XYZ on a series of contracts.  ABC reports that a contract has been created (with DEF) identified by the following contractIds:

· ABC’s identifier: Contract #3 in contract identifier coding scheme “A” (primary).

· ABC’s identifier: Contract #3 in contract identifier coding scheme “B”.

· DEF’s identifier: Contract #4 in contract identifier coding scheme “D” (primary).

· DEF’s identifier: Contract#4 in contract identifer coding scheme “F”.

Organization DEF is reporting to organization XYZ on a series of contracts. DEF reports that a contract has been created (with ABC) identified with the following contractIds:

· DEF’s identifier: Contract #4 in contract identifier coding scheme “D” (primary).

· DEF’s identifier: Contract#4 in contract identifer coding scheme “F”.

· ABC’s identifier: Contract #3 in contract identifier coding scheme “A” (primary).

· ABC’s identifier: Contract #3 in contract identifier coding scheme “B”.


The two messages that XYZ is going to receive from the two sides may be identical in content, in order to continue the interaction, each one will define the correlationObject so XYX is able to reply using the correct object identification.

