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1. Volatile Cohesion Terminator – Composer relations

The fundamental idea is that we “vectorize” the relationship between a Volatile Terminator and an Inferior-qua-Superior (i.e. a Coordinator or Composer). We retain the concept of “requesting confirmation”, because confirmation logging rests with the I-qua-S, which may autonomously cancel if it fails to log. 

We allow one confirm decision to be made (i.e. if we request confirmation of some atoms then we implicitly request cancellation of all others).We therefore preclude the cohesion splitting into multiple atoms. 

We allow “open-topped” behaviour, i.e. the PREPARE may happen independently from the REQUEST_CONFIRM, because failure to PREPARE may affect the final confirmed set, through the observation and action of the application (the Volatile Terminator).

A mental picture that includes the following diagram will probably help:








Addition to Abstract Messages

PREPARE

Add the following text:

inferior indices  An unordered set of inferior index, which may be omitted. A PREPARE message where this element is present is referred to as “PREPARE/inferiors”. A PREPARE message where this element is omitted is referred to as “PREPARE/whole” If present then each inferior index identifies an Inferior enrolled with the Superior to which this message is sent. The receiving Superior (addressed via its address-as-inferior) is responsible for issuing PREPARE/whole to each Inferior so identified. If this element is omitted then the receiving Inferior is responsible for issuing PREPARE/whole to all of the Inferiors enrolled with it qua Superior, and must send PREPARED, CANCELLED or HAZARD & INFERIOR_STATUSES to the Superior which issued the original PREPARE.

and mutatis mutandis, add the same text to CONFIRM and CANCEL. 

ENROLLED

Add inferior index to the table, and the following text to the Explanation

inferior index  This contains a positive integer value which uniquely identifies the enrolled Inferior within the scope of the Superior.

INFERIOR_STATUS

STATUS, plus an inferior index, plus an optional QUALIFIERS. This allows the QUALIFIERS from a PREPARED to be pushed up to the VCT, which allows it to use that information to make its decisions.

[details TBD]

INFERIOR_STATUSES

A message which is a set of INFERIOR_STATUS, each of which is related to the set by an &.

[details TBD]

Addition to Actors, Roles and Relationships

Volatile Cohesion Terminator (VCT)

Requests preparation of, and sends an Outcome to, each of the Atoms that make up a Cohesion, by exchanging messages with the Cohesion’s Composer.

	Sends
	Receives

	REQUEST_STATUS/inferiors=true
	INFERIOR_STATUSES

	PREPARE/whole
	CANCELLED

	REQUEST_CONFIRM/whole
	CONFIRMED

	CANCEL/whole
	HAZARD & INFERIOR_STATUSES

	PREPARE/inferiors
	

	REQUEST_CONFIRM/inferiors
	

	CANCEL/inferiors
	


If a VCT sends PREPARE/whole then it will receive one of INFERIOR_STATUSES, CANCELLED or HAZARD & INFERIOR_STATUSES in response.


If a VCT sends REQUEST_CONFIRM/whole then it will receive one of CONFIRMED, CANCELLED or HAZARD & INFERIOR_STATUSES in response.


If a VCT sends CANCEL/whole then it will receive one of CANCELLED or HAZARD & INFERIOR_STATUSES in response.

A VCT may send a REQUEST_STATUS/inferiors=true at any time. The current status of all the Composer’s Inferiors is returned as an INFERIOR_STATUSES. Each status is identified by an inferior index, which matches the value of the inferior index returned in ENROLLED.

The value “inferiors” on PREPARE, REQUEST_CONFIRM and CANCEL indicate that the corresponding “whole”-valued message is intended to be sent to those Inferiors whose inferior index value is contained in the inferior indices element. For full details see the entries for  “PREPARE”, “CONFIRM” and “CANCEL” in “Abstract Messages”.

If a VCT sends PREPARE/inferiors then it will receive INFERIOR_STATUSES in  response. [This should be configurable] The value of the inferior indices element may change from one transmission to the next. This message should not be sent after a CONFIRM/whole or CONFIRM/inferiors has been sent.

If a VCT sends CANCEL/inferiors then it will receive INFERIOR_STATUSES in  response. [This should be configurable]  The Cohesion will not be cancelled until a VCT has sent CANCEL/whole, as new Inferiors may be enrolled with the Composer at any time prior to it receiving that message. The value of the inferior indices element may change from one transmission to the next. This message should not be sent after a CONFIRM/whole or CONFIRM/inferiors has been sent.

If a VCT  sends REQUEST_CONFIRM/inferiors then the receiving Composer must
1. Send CANCEL to all of the Inferiors not present in inferior indices.

2. Send PREPARE to each unprepared Inferior present in inferior indices. If any Inferior responds CANCELLED then CANCEL is sent to all the Composer’s other uncancelled Inferiors, and CANCELLED is sent to the VCT as a response.

3. Attempt to durably record the inferior indices element.

4. If 3. is successful, send CONFIRM/whole to those Inferiors present in inferior indices and then send CONFIRMED as a response to the VCT. If the CONFIRM/inferiors is qualified by QUALIFIER/ReportHazard then the CONFIRMED response will not be sent until all Inferiors of the Composer have responded with the expected acknowledgement (CONFIRMED or CANCELLED). If the expected acknowledgements are not returned then HAZARD & INFERIOR_STATUSES will be sent to the VCT as a response.

[And note that a similar tale must be told for VATs and for CONFIRM/whole in this section]

5. If 3. fails then the Composer must send CANCEL to all uncancelled Inferiors and to the VCT in response.

Composer

Add some text that mirrors the VCT text.

Volatile Atom Terminator

Add REQUEST_STATUS/inferiors=true and INFERIOR_STATUSES as an optional response. Add HAZARD & INFERIOR_STATUSES.

Sub-composer

A Composer which is an Inferior, i.e. can be subordinated to a Persistent Terminator. Note that a Composer per se is not an Inferior, as a Volatile Cohesion Terminator is not a Superior (because it does not durably record its intentions).

Implementer’s View

In practical terms playing the role of Sub-composer means that an implementation must provide a means for application logic to be inserted into the operations that are invoked in response to receiving PREPARE, CANCEL and CONFIRM. reaction of the Sub-composer. This could be done through pluggable interfaces, callback registration or the like. In any event, the designer of a Sub-composer needs a way of influencing the final outcome of the Cohesion.

Notes in the light of telephone meeting of 9th August

1. We have considered the possibility of allowing an Enroller to supply an arbitrary identifier in the ENROL, which would be used to supplement the inferior index in identifying or describing the Inferior. This could be used to label an Inferior with the name of the Service, for example. The label could be used by the  Superior in audit trails or in management events, for ease of human or application recognition.

2. CONTEXT acknowledgement

Premise: when a CONTEXT/atom is sent to an application Service, it is possible that one or more Participants may be enrolled as a result. If an ENROL is not acknowledged by an ENROLLED then the Participant may be unknown to the Superior. Such an event must result in the Atom being cancelled. 

Note, in passing, that the Enroller must receive ENROLLED in some time span. This span may either be a timeout interval, or it may be the interval concluded by the transmission of an application response.

Note further that it must be assumed that communications between the Enroller and Superior are broken when the failure to receive ENROLLED is detected.

There are two approaches that will ensure the necessary cancellation outcome, and which will therefore preserve the integrity of the Atom. 

a) The Enroller sends a CONTEXT_REPLY/processed to the client-side Communicator when it has successfully completed all enrolments that it desires (i.e. has received ENROLLED for each of them). If it fails to complete all desired enrolments then the Enroller sends a CONTEXT_REPLY/repudiated to the Communicator. The Communicator must be able to associate the CONTEXT_REPLY (in either case) with the CONTEXT related to the original Application Request. The Sending Communicator is responsible for creating the relationship between the CONTEXT and the Application Request.

Client ( Communicator ( Service ( Enroller

Client ( Communicator ( Enroller

This implies that a CONTEXT must contain a reply to address when sent to a Service. This element can be null when the CONTEXT is returned from the Factory.

Implementer’s View

The fact of relationship between the Application Request and the CONTEXT/Atom can be represented in any way that the client-side Communicator Service jointly agree. The presence of the CONTEXT/Atom in a SOAP Header whose Body contains the Application Request is an interoperable statement that a relationship exists. Other statements of relationship are possible, but they are not defined, and are therefore not interoperable.

There is no need for an Application Response (Service to Client Message) to be sent in this situation. If an Application Message is sent as a response then the CONTEXT_REPLY can travel with it as an associated SOAP Header.

b) The apparatus described in a) is not used. A mechanism for reporting the number and identity of all enrolled Inferiors belonging to a Superior is provided. This information is used by the Terminator to decide whether Atom termination is safe. This would naturally re-use the messages proposed for Volatile Cohesion Terminator-Composer relations. In this case the Inferior qua Superior (Coordinator) will be allowed to refuse to supply the information requested.

If b) is useful in a concrete case then it can be used in preference to a), but should not be required. Therefore, we could provide both, but a) is primordial, because it does not require knowledge of the underlying participant structure.

Notes in the light of telephone meeting of 9th August

1. It is not clear to me [AG] that there is a strong need for option b), although I have no objection at all to allowing a Superior to report its immediate enrolled Inferiors if it feels like it. It is overwhelmingly likely that a Client application which begins an Atom and then requests service within that Atom will have an application response, and will rely on the nature of that application response to decide whether to confirm or cancel the Atom. If that is not true then the Client has little business beginning or terminating the Atom: it could simply delegate the commencement and termination to the Service (request a server-side transaction). Therefore, it is not onerous to assume a high likelihood of an application response, and thus a piggy-backed CONTEXT_REPLY.

2. There is nothing to say (as pointed out in the Implementer’s View above) that the Client must stall against an application response or a CONTEXT_REPLY. So long as the CONTEXT_REPLYs for all CONTEXTs are received by some means at some point prior to issuing PREPARE (or REQUEST_CONFIRM) then the Terminator can be sure that the transaction tree is sound, and that no Inferior has been orphaned.
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