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applications, or other proprietary rights which may cover technology that may be required to
implement this specification. Please address the information to the OASIS Executive
Director.

OASISBTPDraft Specification 0.9.2.3, 18 Mar ch 2002 Page 2 of 145



53

54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84

85
86
87
88
89
90
91
92
93
94
95
96
97

98

Acknowledgements

Employees of the following companies participated in the finalization of this specification as
members of the OASIS Business Transactions Technical Committee:

BEA Systems, Inc.

Bowstreet, Inc.

Choreology Ltd.

Entrust, Inc.

Hewlett-Packard Co.

Interwoven Inc.

IONA Technologies PLC
SeeBeyond Inc.

Sun Microsystems Computer Corp.
Taking Blocks Inc.

The primary authors and editors of the main body of the specification were:

Alex Ceponkus (gl ex@ceponkus.org
Peter Furniss (defeiurniss@choreoloqy.com)

Alastair Green (dastar_areen@chorealogy r*rlwmi

Additional contributionsto its writing were made by

Sanjay Dala '
Mark Little (mark_little@hp.com

We thank Pal Takacsi-Nagy of BEA Systems Inc for his effortsin chairing the Technical
Committee, and Karl Best of OASIS for his guidance on the organization of the Committee’s
work.

In memory of Ed Felt

Ed Felt of BEA Systems Inc. was an active and highly valued contributor to the work of the
OASIS Business Transactions Technical Committee.

His many years of design and implementation experience with the Tuxedo system,
Weblogic' s Java transactions, and Webl ogic Integration’ s Conversation Management
Protocol were brought to bear in his comments on and proposals for this specification.

He waskilled in the crash of the hijacked United Airlines flight 93 near to Pittsburgh,
on 11 September 2001.

OASISBTPDraft Specification 0.9.2.3, 18 Mar ch 2002 Page 3 of 145


mailto:aceponkus@bowstreet.com
mailto:peter.furniss@choreology.com
mailto:alastair.green@choreology.com
mailto:sanjay.dalal@bea.com
mailto:mark_little@hp.com

98

99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137

138
139
140
141
142
143
144

145

Typographical and Linguistic Conventions and Style

Theinitid letters of wordsin terms which are defined (at least in their substantive or
infinitive form) in the Glossary are capitalized whenever the term used with that exact
meaning, thus:

Cancel

Parti cipant

Application Message
Thefirst occurrence of aword defined in the Glossary is given in bold, thus:

Coordinator

Such words may be given in bold in other contexts (for example, in section headings or
captions) to emphasize their status as formally defined terms.

The names of abstract BTP protocol messages are given in upper-case throughout:

BEGIN
CONTEXT
RESIGN

The values of elements within a BTP protocol message are indicated thus:
BEGIN/atom

BTP protocol messages that are related semantically are joined by an ampersand:

BEGIN/atom & CONTEXT

BTP protocol messages that are transmitted together in a compound are joined by a + sign:
ENROL + VOTE

XML schemata and instances are given in Courier:
<bt p: begi n> ... </btp:begin>

Ilustrative fragments of code in other languages, such as Java, are given in Lucida Console:

int main (String[] args)
b

Terms such as MUST, MAY and so on, which are defined in RFC [TBD number], “[TBD
title]” are used with the meanings given in that document but are given in lowercase bold,
rather than in upper-case:
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An Inferior must send one of RESIGN, PREPARED or CANCELLED toits

Superior.
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Part 1. Purpose and Features of BTP

Introduction

This document, which describes and defines the Business Transaction Protocol (BTP), isa
Committee Specification of the Organization for the Advancement of Structured Information
Standards (OASIS). The standard has been authored by the collective work of representatives
of ten software product companies (listed on page 3), grouped in the Business Transactions
Technical Committee (BT TC) of OASIS.

The OASIS BTP Technical Committee began its work at an inaugural meeting in San Jose,
Cdlif. on 13 March 2001, and this specification was endorsed as a Committee Specification
by a[*** unanimous] vote on [*** dat€].

BTP uses atwo-phase outcome coordination protocol to create atomic effects (results of
computations). BTP also permits the composition of such atomic units of work (atoms) into
cohesive business transactions (cohesions), which allow application intervention into the
selection of the atoms which will be confirmed, and of those which will be cancelled.

BTPisdesigned to allow transactional coordination of participants, which are part of services
offered by multiple autonomous organizations (as well as within asingle organization). It is
therefore ideally suited for use in a Web Services environment. For this reason this
specification defines communications protocol bindings which target the emerging Web
Services arena, while preserving the capacity to carry BTP messages over other
communication protocols. Protocol message structure and content constraints are schematized
in XML, and message content is encoded in XML instances.

The BTP allows great flexibility in the implementation of business transaction participants.
Such participants enable the consistent reversal of the effects of atoms. BTP participants may
use recorded before- or after-images, or compensation operations to provide the “roll-
forward, roll-back” capacity which enables their subordination to the overall outcome of an
atomic business transaction.

The BTPis an interoperation protocol which defines the roles which software agents (actors)
may occupy, the messages that pass between such actors, and the obligations upon and
commitments made by actors-in-roles. It does not define the programming interfaces to be
used by application programmers to stimulate message flow or associated state changes.

The BTPisbased on a permissive and minimal approach, where constraints on
implementation choices are avoided. The protocol aso triesto avoid unnecessary
dependencies on other standards, with the aim of lowering the hurdle to implementation.

OASISBTPDraft Specification 0.9.2.3, 18 Mar ch 2002 Page 10 of 145



347 Development and Maintenance of the Specification

349 For more information on the genesis and development of BTP, please consult the OASIS BT
350 Technical Committee’ s website, at

351

352 http://www.oasis-open.org/committees/business-transactions/|

353

34

355 As of the date of adoption of this specification the OASIS BT Technical Committee is still in
356 existence, with the charter of

357

ggg 0 maintaining the specification in the light of implementation experiences

%89 o coordinating publicity for BTP

362 o liaising with other standards bodies whose work affects or may be affected by
%83 BTP

365 Q reviewing the appropriate time, in the light of implementation experience and
366 user support, to put BTP forward for adoption as afull OASIS standard

367

368

369 If you have a question about the functionality of BTP, or wish to report an error or to suggest
370 amodification to the specification, please subscribe to:

371

372 WTWC@TEIWW

373 '

374 Any employee of a corporate member of OASIS, or any individual member of OASIS, may
375 subscribe to OASIS mail lists, and is also entitled to apply to join the Technical Committee.
376

377 The main list of the committeeis:

378

379 pusiness-transaction@lists.oasis-open.org |

380

381

382

383

384

385
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Overview of the Business Transaction Protocol

A Business Transaction is a consistent change in the state of a business relationship between
two or more parties. BTP provides meansto alow the consistent and coordinated changes in
the relationship as viewed from each party.

BTP assumes that for a given business transaction state changes occur, or are desired, in some
set of parties, and that these changes are related in some business-defined manner.

Typically business-defined messages (“ application messages’) are exchanged between the
parties to the transaction, which result in the performance of some set of operations. These
operations create provisional or tentative state changes (the transaction’ s effect). The
provisiona changes of each party must either be confirmed (given final effect), or must be
cancelled (counter-effected). Those parties which are confirmed create an atomic unit, within
which the business transaction should have a consistent final effect.

The meaning of “effect”, “final effect” and “counter-effect” is specific to each business
transaction and to each party’s role within it. A party may log intended changes (as its effect)
and only process them as visible state changes on confirmation (its final effect). Or it may
make visible state changes and store the information needed to cancel (its effect), and then
simply delete the information needed for cancellation (itsfinal effect). A counter-effect may
be apreciseinversion or removal of provisional changes, or it may be the processing of
operations that in some way compensate for, make good, aleviate or supplement their effect.

To ensure that confirmation or cancellation of the provisiona effect within different parties
can be consistently performed, it is necessary that each party should

o determine whether it is able both to cancel (counter-effect) and to confirm (give fina
effect to) its effect

O reportitsability or inability to cancel-or-confirm (its preparedness) to a central
coordinating entity

After receiving these reports, the coordinating entity is responsible for determining which of
the parties should be instructed to confirm and which should be instructed to cancel.

Such atwo-phase exchange (ask, instruct) mediated by a central coordinator isrequired to
achieve a consistent outcome for a set of operations. BTP defines the means for software
agents executing on network nodes to interoperate using a two-phase coordination protocol,
leading either to the abandonment of the entire attempted transaction, or to the selection of an
internally consistent set of confirmed operations.

BTP centres on the bilateral relationship between the computer systems of the coordinating
entity and those of one of the partiesin the overall business transaction. In that relationship a
software agent within the coordinating entity’ s systems plays the BTP role of Superior for a
given transaction and one or more software agents within the systems of the party play the
BTProleof Inferior. Each Inferior has one Superior, therefore, while asingle Superior may
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have multiple Inferiors within each party to the transaction, and may be related to Inferiors
within multiple parties. Each Superior:Inferior pair exchanges protocol -defined messages.

An Inferior is associated with some set of operation invocations that creates effect
(provisional or tentative changes) within the party, for a given business transaction. The
Inferior isresponsible for reporting to its related Superior whether its associated operations’
effect can be confirmed/cancelled. A Superior isresponsible for gathering the reports of all of
its Inferiors, in order to ascertain which should be cancelled or confirmed. For example, if a
Superior isacting as an atomic Coordinator it will treat any Inferior which cannot prepare to
cancel/confirm as having veto power over the whole business transaction, causing the
Superior to ingtruct all its Inferiorsto cancel. A Superior may, under the dictates of a
controlling application, increase or reduce the set of Inferiors to which acommon confirm or
cancel outcome may be delivered. Thus, the set of prepared Inferiors may be larger than the
set of confirmed Inferiors.

An Inferior:Superior relationship istypically established in relation to one or more
application messages sent from one part of the application (linked to the Superior) to some
other part of the application to request the performance of operations that are to be subject to
the confirm or cancel decision of the Superior. If an application is divided between a client
and a service, which use RPCs to communi cate application requests and responses, then the
client would typically be associated with the Superior and the service would typically host the
Inferior(s). (BTP does not mandate such an application topology nor doesit require the use of
RPC or any other application communication paradigm.)

BTP definesa CONTEXT message that can be sent “in relation to” such application
messages. On receipt of a CONTEXT, one or more Inferiors may be created and “enrolled”
with the Superior, establishing the Superior:Inferior relationships. The particular mechanisms
by which a CONTEXT is“related” to application messagesis an issue for the application
protocol and its binding to carrier mechanisms. BTP does not require that the enrolment is
requested by any particular entity —in a particular implementation this may be done by the
Inferior itself, by parts of the application or by other entities involved in the transmission of
the CONTEXT and the application messages. BTP definesa CONTEXT_REPLY message
that can be sent on the return path of the CONTEXT to indicate whether the enrolment was
successful. Without CONTEXT_REPLY it would be possible for a Superior to have an
incorrect view of which Inferiorsit was supposed to involve in its confirm decision.

It should be noted that this BTP specification recognises that:

o anlInferior may itself be a Superior to other BTP Inferiors; this occurs when some of
the operations associated with the Inferior involve other application elements whose
operations are to be subject to the confirm/cancel instruction sent to the Inferior. The
specification treats any lower Inferiors as part of the associated operations;

o therequirement on an Inferior to be ableto confirm or cancel does not include any
specific mechanism to determine the isolation of the effects of operations; the
requirement is only that the Inferior is able to confirm or cancel the operations, as
their effects are known to the Superior and the application directly in contact with the
Superior. Thus the confirm-or-cancel requirement may be achieved by performing all
the operations and remembering a compensating counter operation (that will be
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479 triggered by a cancel order); or by remembering the operations (having checked they

480 are valid) and performing them only if a confirm order is received; or by forbidding
481 any other access to data changed by the operations and releasing them in their

482 unchanged state (if cancelled) or their changed state (if confirmed); or by various
483 combinations of these. In addition, a cancellation may not return datato their original
484 state, but only to a state accepted by the application as appropriate to a cancelled
485 operation.

486

487

488

489

490

491

492

OASISBTPDraft Specification 0.9.2.3, 18 Mar ch 2002 Page 14 of 145



492
493

494

495
496
497
498
499
500
501
502
503
504
505
506
507
508
509
510
511
512
513
514
515
516
517
518
519
520
521
522
523
524

525
526
527

528

529
530
531

532
533
534

Part 2. Normative Specification of BTP

Actors, Roles and Relationships

Actors are software agents which process computations. BTP actors are addressable for the
purposes of receiving application and BTP protocol messages transmitted over some
underlying communications or carrier protocol. (See section “Addressing” for more detail .)

BTP actors play rolesin the sending, receiving and processing of messages. Theseroles are
associated with responsibilities or obligations under the terms of software contracts defined
by this specification. (These contracts are stated formally in the sections entitled “ Abstract
Messages and Associated Contracts’ and “ State Tables’.) A BTP actor’ s computations put
the contracts into effect.

A roleisdefined and described in terms of a single business transaction. An implementation
supporting arole may, as an addressable entity, play the same role in multiple business
transactions, simultaneously or consecutively, or a separate addressable entity may be created
for each transaction. Thisisachoice for the implementer, and the addressing mechanisms
allow interoperation between implementations that make different choices.

Within a single transaction, one actor may play several roles, or each role may be assigned to
adistinct actor. Thisisagain achoice for the implementer. An actor playing aroleistermed
an “actor-in-role”.

Actors may interoperate, in the sense that the roles played by actors may be implemented
using software created by different vendors for each actor-in-role. The section
“Conformance”, gives guidelines on the groups of roles that may be implemented in a
partia, interoperable implementation of BTP.

The descriptions of the roles concentrate on the normal progression of a business transaction,
and some of the more important divergences from this. They do not cover all exception cases
— the message set definition and the state tables provide a more comprehensive specification.

Note— A BTProleis approximately equivalent to an interface in some
distributed computing mechanisms, or a port-type in WSDL. The definition
of aroleincludes behaviour.

Relationships

There are two primary relationshipsin BTP.

0 Between an application e ement that determines that a business transaction should be
completed (the role of Terminator) and the BTP actor at the top of the transaction tree
(therole of Decider);
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Between BTP actors within the tree, where one (the Superior) will inform the other
(the Inferior) what the outcome decision is.

These primary relationships are involved in arriving at a decision on the outcome of a
business transaction, and propagating that decision to all partiesto the transaction. Taking the
path that is followed when a business transaction is confirmed:

1

10.

The Terminator determines that the business transaction should confirm, if it can; or
(for a Cohesion), which parts should confirm

The Terminator asks the Decider to apply the desired outcome to the tree, if it can
guarantee the consistency of the confirm decision

The Decider, which is Superior to one or more Inferiors, asksits Inferiors if they can
agree to aconfirm decision (for a Cohesion, this may not be al the Inferiors)

If any of those Inferiors are also Superiors, they ask their Inferiors and so on down
thetree

Inferiorsthat are not Superiorsreport if they can agree to a confirm to their Superior

Inferiorsthat are also Superiors report their agreement only if they received such
agreement from their Inferiors, and can agree themselves

Eventually agreement (or not) is reported to the Decider. If all have agreed, the
Decider makes and persists the confirm decision (hence the term “ Decider” —it
decides, everything else just asked); if any have disagreed, or if the confirm decision
cannot be persisted, acancel decision is made

The Decider, as Superior tellsits Inferiors of the outcome
Inferiorsthat are also Superiorstell their Inferiors, recursively down the tree

The Decider replies to the Terminator’ s request to confirm, reporting the outcome
decision

There are other relationships that are secondary to Terminator:Decider, Superior:Inferior,
mostly involved in the establishment of the primary relationships. The various particul ar
relationships can be grouped as the “control” relationships — primarily Terminator:Decider,
but aso Initiator:Factory; and the “outcome” relationships — primarily Superior:Inferior, but
aso Enroller:Superior.

The two groups of relationships are linked in that a Decider is a Superior to one or more
Inferiors. There are aso similarities in the semantics of some of the exchanges (messages)
within the relationships. However they differ in that

1

All exchanges between Terminator and Decider areinitiated by the Terminator (it is
essentially arequest/response relationship); either of Superior or Inferior may initiate
messages to the other

OASISBTPDraft Specification 0.9.2.3, 18 Mar ch 2002 Page 16 of 145



576
577
578
579
580
581
582
583
584
585
586
587
588
589

590
591
592
593
594
595
596
597
598
599
600
601
602
603
604
605
606
607
608
609
610
611
612
613
614
615
616
617
618
619
620
621
622

2. The Superior:Inferior relationship is recoverable — depending on the progress of the
relationship, the two sides will re-establish their shared state after failure; the
Terminator:Decider relationship is not recoverable

3. Thenature of the Superior:Inferior relationship requires that the two parties know of
each other’ s addresses from when the relationship is established; the Decider does not
need to know the address of the Terminator (provided it has some way of returning
the response to a received message).

In the following sections, the responsibility of each role is defined, and the messages that are
sent or received by that role are listed. Note that some roles exist only to have a name for an

actor that issues a message and receives areply to that message. Some of these roles may be

played by severa actorsin the course of a single business transaction.

Rolesinvolved in the outcome relationships
Superior

Accepts enrolments from Inferiors, establishing a Superior:Inferior relationship with each. In
cooperation with other actors and constrained by the messages exchanged with the Inferior,
the Superior determines the Outcome applicable to the Inferior and informs the Inferior by
sending CONFIRM or CANCEL. This outcome can be confirm only if a PREPARED
message is received from the Inferior, and if arecord, identifying the Inferior can be
persisted. (Whether this record is also arecord of a confirm decision depends on the
Superior’ s position in the business transaction as awhole.). The Superior must retain this
persistent record until it receives a CONFIRMED (or, in exceptiona cases, CANCELLED or
HAZARD) from the Inferior.

A Superior may delegate the taking of the confirm or cancel decision to an Inferior, if thereis
only one Inferior, by sending CONFIRM_ONE_PHASE.

A Superior may be Atomic or Cohesive; an Atomic Superior will apply the same decision to
all of its Inferiors; a Cohesive Superior may apply confirm to some Inferiors and cancel to
others, or may confirm some after others have reported cancellation. The set of Inferiors that
the Superior confirms (or attempts to confirm) is called the “ confirm-set”.

If RESIGN isreceived from an Inferior, the Superior:Inferior relationship is ended; the
Inferior has no further effect on the behaviour of the Superior as awhole.

A Superior receives
ENROL
to enrol anew Inferior, establishing a new Superior:Inferior relationship.

A Superior sends
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623 ENROLLED

624

625 inreply to ENROL, if the appropriate parameter on the ENROL asked for the reply.

626

627 A Superior sends

628

629 PREPARE

630 CONFIRM

631 CANCEL

632 RESIGNED

633 CONFIRM_ONE_PHASE

634 SUPERIOR_STATE

635

636 to an enrolled Inferior.

637

638 A Superior receives

639

640 PREPARED

641 CANCELLED

642 CONFIRMED

643 HAZARD

644 RESIGN

645 INFERIOR_STATE

646

647 from an enrolled Inferior.

648

649 Inferior

650

651 Responsible for applying the Outcome to some set of associated operations — the application
652 determines which operations are the responsibility of a particular Inferior.

653

654 An Inferior is Enrolled with a single Superior (hereafter referred to as*“its Superior”),

655 establishing a Superior:Inferior relationship. If the Inferior is able to ensure that either a
656 confirm or cancel decision can be applied to the associated operations, and can persist

657 information to retain that condition, it sends a PREPARED message to the Superior. When
658 the Outcome is received from the Superior, the Inferior applies it, deletes the persistent
659 information, and replies with CANCELLED or CONFIRMED as appropriate.

660

661 If an Inferior is unable to come to a prepared state, it cancels the associated operations and
662 informs the Superior with a CANCELLED message. If it is unableto either cometo a

663 prepared state, or to cancel the associated operations, it informs the Superior with a

664 HAZARD message.

665

666 An Inferior that has become prepared may, exceptionally, make an autonomous decision to be
667 applied to the associated operations, without waiting for the Outcome from the Superior. Itis
668 required to persist this autonomous decision and report it to the Superior with CONFIRMED
669 or CANCELLED as appropriate. If, when CONFIRM or CANCEL isreceived, the
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autonomous decision and the decision received from the Superior are contradictory, the
Inferior must retain the record of the autonomous decision until receiving a
CONTRADICTION message.

An Inferior receives

PREPARE
CONFIRM

CANCEL

RESIGNED
CONFIRM_ONE_PHASE
SUPERIOR_STATE

from its Superior.

An Inferior sends
PREPARED
CANCELLED
CONFIRMED
HAZARD
RESIGN
INFERIOR_STATE

to its Superior.

Enroller
Causes the enrolment of an Inferior with a Superior. Thisrole is distinguished because in
some implementations the enrolment request will be performed by the application, in some
the application will ask the actor that will play the role of Inferior to enrol itself, and a
Factory may enrol anew Inferior (which will also be Superior) as aresult of receiving
BEGIN& CONTEXT.
An Enroller sends

ENROL
to a Superior.
An Enroller receives

ENROLLED

inreply to ENROL if the Enroller asked for a response when the ENROL was sent.
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An ENROL message sent from an Enroller that did not require an ENROLLED response may
be modified en route to the Superior by an intermediate actor to ask for an ENROLLED
response to be sent to the intermediate. (This may occur in the * one-shot” scenario, where an
ENROL/no-rsp-req isreceived in relation to a CONTEXT_REPLY/related; the receiver of
the CONTEXT_REPLY will need to ensure the enrolment is successful).

Participant

An Inferior which is specialized for the purposes of an application. Some application
operations are associated directly with the Participant, which is responsible for determining
whether a prepared condition is possible for them, and for applying the outcome. (“associated
directly” as opposed to involving another BTP Superior:Inferior relationship, in which this
actor is the Superior).

The associated operations may be performed by the actor that has the role of Participant, or
they may be performed by another actor, and only the confirm/cancel applicationis
performed by the Participant.

In either case, the Participant, as part of becoming prepared (i.e. before it can send
PREPARED to the Superior), will persist information allowing it apply a confirm decision to
the operations and to apply a cancel decision. The nature of thisinformation depends on the
operations.

Note — Possible approaches are:

0 Theoperations may be performed completely and the
Participant persists information to perform counter-effect
operations (compensating operations) to apply
cancdllation;

0 Theoperations may be just checked and not performed at
al; the Participant persists information to perform them to
apply confirmation;

0  The Participants persists the prior state of data affected by
the operations and the operations are performed; the
Participant restores the prior state to apply cancellation;

0 Asthe previous, but other access to the affected datais
forbidden until the decision is known

Sub-coordinator
An Inferior which is aso an Atomic Superior.

A sub-coordinator isthe Inferior in one Superior:Inferior relationship and the Superior in one
or more Superior:Inferior relationships.
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From the perspective of its Superior (the one the sub-coordinator is Inferior to), thereis no
difference between a sub-coordinator and any other Inferior. From this perspective, the
“associated operations’ of the sub-coordinator as an Inferior include the relationships with its
Inferiors.

A sub-coordinator does not become prepared (and send PREPARED to its Superior) until and
unlessit has received PREPARED (or RESIGN) from al its Inferiors. The outcomeis
propagated to al Inferiors.

Sub-composer
An Inferior which is also a Cohesive Superior.

Like a sub-coordinator, a sub-composer cannot be distinguished from any other Inferior from
the perspective of its Superior.

A sub-composer is similar to a sub-coordinator, except that the constraints linking the
different Inferiors concern only those Inferiorsin the confirm-set. How the confirm-set is
controlled, and when, is not defined in this specification.

If the sub-composer isinstructed to cancel, by receiving a CANCEL message from its
Superior, the cancellation is propagated to al its Inferiors.

Rolesinvolved in the control relationships
Decider

A Superior that is not also the Inferior on a Superior:Inferior relationship. It isthe top-nodein
the transaction tree and receives requests from a Terminator as to the desired outcome for the
business transaction. If the Terminator asks the Decider to confirm the business transaction, it
isthe responsibility of the Decider to finally take the confirm decision. The taking of the

decision is synonymous with the persisting of information identifying the Inferiors that are to
be confirmed. An Inferior cannot be confirmed unless PREPARED has been received fromiit.

A Decider isinstructed to cancel by receiving CANCEL_TRANSACTION.

A Decider that isan Atomic Superior (al Inferiors will have the same outcome) isa
Coordinator. A Decider that is a Cohesive Superior (some Inferiors may cancel, some
confirm) isa Cohesion.

All Decidersreceive
CONFIRM_TRANSACTION
CANCEL_TRANSACTION
REQUEST INFERIOR _STATUSES
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All Deciders send
TRANSACTION_CONFIRMED-COMPLETE
TRANSACTION CANCELLED-COMPLETE
INFERIOR_STATUSES

Coordinator

A Decider that isan Atomic Superior. The same outcome decision will be applied to al
Inferiors (excluding any from which RESIGN is received).

PREPARED must be received from all remaining Inferiors for a confirm decision to be taken.

A Coordinator must make a cancel decision if
itisinstructed to cancel by the Terminator
if CANCELLED isreceived from any Inferior
if itisunable to persist a confirm decision

Composer

A Decider that is a Cohesive Superior. If the Terminator requests confirmation of the
Cohesion, that request will determine the confirm-set of the Cohesion.

PREPARED must be received from all Inferiorsin the confirm-set (excluding any from
which RESIGN is received) for a confirm decision to be taken.

A Composer must make a cancel decision (applying to al Inferiors) if
it isinstructed to cancel by the Terminator
if CANCELLED isreceived from any Inferior in the confirm-set
if itisunable to persist a confirm decision

A Composer may be asked to prepare some or all of its Inferiors by receiving
PREPARE_INFERIORS. It issues PREPARE to any of those Inferiors from which none of
PREPARED, CANCELLED or RESIGN have been received, and repliesto the
PREPARE_INFERIORS with INFERIOR_STATUSES.

A Composer may be asked to cancel some of its Inferiors, but not itself, by receiving
CANCEL_INFERIORS.
Terminator

Asks aDecider to confirm the business transaction, or instructsit to cancel all or (for a
Cohesion) part of the business transaction.

All communications between Terminator and Decider areinitiated by the Terminator. A
Terminator is usually an application element.
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A request to confirm is made by sending CONFIRM_TRANSACTION to the target Decider.
If the Decider is a Cohesion Composer, the Terminator may select which of the Composer’s
Inferiors are to be included in the confirm-set. If the Decider is an Atom Coordinator, all
Inferiors are included. After applying the decision, the Decider replies with
TRANSACTION_CONFIRMED-COMPLETE,
TRANSACTION_CANCELLED-COMPLETE or (in the case of problems)
INFERIOR_STATUSES.

A Terminator may ask a Composer (but not a Coordinator) to prepare some or all of its
Inferiors with PREPARE_INFERIORS. The Composer replies with
INFERIOR_STATUSES.

A Terminator may send CANCEL_TRANSACTION to instruct the Decider to cancel the
whole business transaction.,. The Decider replieswith CANCEL_COMPLETE if al Inferiors
cancel successfully, and with INFERIOR_STATUSES in the case of problems.. If the
Decider is a Cohesion Composer, the Terminator may send CANCEL_INFERIORS to cancel
some of the Inferiors; the Decider aways replies with INFERIOR_STATUSES.

A Terminator may check the status of the Inferiors of the Decider by sending
REQUEST_INFERIOR_STATUSES. The Decider replies with INFERIOR_STATUSES.

A Terminator sends
CONFIRM_TRANSACTION
CANCEL_TRANSACTION
CANCEL _INFERIORS
PREPARE_INFERIORS
REQUEST _INFERIOR_STATUSES

A Terminator receives
TRANSACTION_CONFIRMED-COMPLETE
TRANSACTION CANCELLED-COMPLETE
INFERIOR_STATUSES

Initiator

Requests a Factory to create a Superior —thiswill either be a Decider (representing a new
top-level business transaction) or a sub-coordinator or sub-composer to be the Inferior of an
existing business transaction.

An Initiator sends

BEGIN
BEGIN & CONTEXT

to aFactory, and receivesin reply
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BEGUN & CONTEXT

Factory

Creates Superiors and returns the CONTEXT for the new Superior. The following types of

Superior are created :
Decider, which is either
Composer or
Coordinator

Sub-composer
Sub-coordinator

A Factory receives

BEGIN
BEGIN & CONTEXT

and replies with

BEGUN & CONTEXT

If the BEGIN has no related CONTEXT, the Factory creates a Decider, either a Cohesion
Composer or an Atom Coordinator, as determined by the “ superior type” parameter on the

BEGIN.

If the BEGIN has ardated CONTEXT, the new Superior is aso enrolled as an Inferior of the

Superior identified by the CONTEXT. The new Superior is thus a sub-composer or sub-

coordinator, as determined by the “ superior type” parameter on the BEGIN.

Other roles

Redirector

Sends a REDIRECT message to inform a Superior or Inferior ay-actor-that an address

previoudly supplied for the peer (i.e. an Inferior or Superior, respectively) serme-etheracter is

no longer appropriate, and to supply a new address or set of addresses to replace the old one.

A Redirector may send a REDIRECT message in response to receiving a message using the

old address, or may send REDIRECT at its own initiative.

If a Superior moves from the superior-addressin its CONTEXT, or an Inferior moves from
the inferior-address in the ENROL message, the implementation must ensure that a
Redirector catches any inbound messages using the old address and replies with a

REDIRECT message giving the new address. (Note that the inbound message may itself bea
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947 REDIRECT message, in which case the Redirector shall use the new address in the received

948 message as the target for the REDIRECT that it sends.)

949

950

951

952 After receiving aREDIRECT message, the BTP actor must use the new address not the old
953 one, unless failure preventsit updating its information.

954

955 Status Requestor

956

957 Requests and receives the current status of atransaction tree node — any of an Inferior,

958 Superior or Decider, or the current status of the nodes relationships with its Inferiors, if any.
959 Therole of Status Requestor has no responsibilities—it isjust a name for where the

960 REQUEST_STATUS and REQUEST_INFERIOR_STATUSES comes from

961 (REQUEST_INFERIOR_STATUSES is also issued by a Terminator to a Decider).

962

963 A Status Requestor sends

964

965 REQUEST_STATUS

966 REQUEST_INFERIOR_STATUSES

967

968 and receives

969

970 STATUS

971 INFERIOR_STATUSES

972

973 in response.

974

975 Thereceiver of the request can refuse to provide the status information by replying with
976 FAULT(StatusRefused). The information returned in STATUS will always relate to the
977 transaction tree node as awhole (e.g. asan Inferior, even if it is also a Superior).

978

979 Abstract Messages and Associated Contracts

980

981 BT Protocol Messages are defined in this section in terms of the abstract information that has
982 to be communicated. These abstract messages will be mapped to concrete messages

983 communicated by a particular carrier protocol (there can be several such mappings defined).
984

985 The abstract message set and the associated state table assume the carrier protocol will

986

987 O deliver messages completely and correctly, or not at all (corrupted messages will
988 not be delivered);

989

990 O report some communication failures, but will not necessarily report al (i.e. not al
991 message deliveries are positively acknowledged within the carrier);

992

993 0 sometimes deliver successive messages in adifferent order than they were sent;
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and
0 does not have built-in mechanismsto link arequest and a response

Note that these assumptions would be met by a mapping to SMTP and more than met by
mappings to SOAP/HTTP.

However, when the abstract message set is mapped to acarrier protocol that provides aricher
service (e.g. reports all delivery failures, guarantees ordered delivery or offersa
request/response mechanism), the mapping can take advantage of these features. Typicaly in
such cases, some of the parameters of an abstract message will be implicit in the carrier
mechanisms, while the values of other parameters will be directly represented in transmitted
elements.

Addresses

All of the messages except CONTEXT have a “target address’ parameter and many also have
other address parameters. These latter identify the desired target of other messages in the set.
In all cases, the exact value will invariably have been originally determined by the
implementation that isthe target or desired future target.

The detailed format of the address will depend on the particular carrier protocol, but at this
abstract level is considered to have three parts. Thefirst part, the “binding name”, identifies
the binding to a particular carrier protocol — some bindings are specified in this document,
others can be specified elsewhere. The second part of the address, the “binding address”, is
meaningful to the carrier protocol itself, which will useit for the communication (i.e. it will
permit a message to be delivered to areceiver). Thethird part, “additional information”, is
not used or understood by the carrier protocol. The “additional information” may be a
structured value.

When a message is actually transmitted, the “binding name” of the target address will identify
which carrier protocol isin use and the “binding address” will identify the destination, as
known to the carrier protocol. The entire binding address is considered to be “ consumed” by
the carrier protocol implementation. All of it may be used by the sending implementation, or
some of it may be transmitted in headers, or as part of a URL in the carrier protocol, but then
used or consumed by the receiving implementation of the carrier protocol to direct the BTP
message to a BTP-aware entity (BTP-aware in that it is capable of interpreting the BTP
messages). The “additional information” of the target address will be part of the BTP
message itself and used in some way by the receiving BTP-aware entity (it could be used to
route the message on to some other BTP entity). Thus, for the target address, only the
“additional information” field is transmitted in the BTP message and the “ additional
information” is opague to parties other than the recipient.

For other addressesin BTP messages, all three components will be within the message.
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All messages that concern a particular Superior:Inferior relationship have an identifier
parameter for the target side as well asthe target address. This allows full flexibility for
implementation choices — an implementation can:

a) Usethe same binding address and additiona information for multiple business
transactions, using the identifier parameter to locate the relevant state
information;

b) Use the same binding address for multiple business transactions and use the
additional information to locate the information; or

c) Useadifferent binding address for each business transaction.

Which of these choicesis used is opague to the entity sending the message — both parts of the
address and the identifier originated at the recipient of this message (and were transmitted as
parameters of earlier messages in the opposite direction).

BTP recovery requires that the state information for a Superior or Inferior is accessible after
failure and that the peer can distinguish between temporary inaccessibility and the permanent
non-existence of the state information. Asisexplainedin “ R@l rection” pelow, BTP provides
mechanisms — having a set of BTP addresses for some parameters, and the REDIRECT
message — that make this possible, even if the recovered state information is on a different
address to the original one (as may be the case if case c) above is used).

Request/response pairs

Many of the messages combinein pairs as a request and its response. However, in some cases
the response message is sent without a triggering request, or as a possible response to more
than one type of request. To alow for this, the abstract message set treats each message as
standalone; but where arequest does expect areply, a“reply-address’ parameter will be
present. For any message with areply address parameter, in the case of certain errors, a
FAULT message will be sent to the reply addressinstead of the expected reply.

Between Superior and Inferior the address of the peer is normally known (from the “ superior-
address’” on an earlier CONTEXT or the “inferior-address’ on areceived ENROL ). However,
in some cases a message will be received for a Superior or Inferior that is not known — the
state information no longer exists. Thisis not an exceptional condition but occurs when one
side has either not created or has removed its persistent state in accordance with the
procedures, but a message has got lost in afailure, and the peer still has state information.
The response to a message for an unknown (and logically non-existent) Superior is
SUPERIOR_STATE/unknown, for an unknown Inferior it is INFERIOR STATE/unknown.
However, since the intended target is unknown, there is no information to locate the peer,
which sent the undeliverable message. To enable the receiver to reply with the appropriate

* STATE/unknown, all the messages between Superior and Inferior have a“ senders-
address” parameter. If aFAULT message is to be sent in response to message which (as an

abstract message) has a“ senders-address’ parameter, the Fer-messageswhich-are-specified-as
sent-between-Superiorand-taferiora-FAULT message is sent to that addressepeer.
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Note — Both reply-address and senders-address may be absent when the
carrier protocol itself has areguest/response pattern. In these cases, the reply
or sender address is implicitly that of the sender of the request (and thus the
destination of aresponse)

Compounding messages

BTP messages may be sent in combination with each other, or with other (application)
messages. There are two cases:

a) Sending the messages together where the combination has semantic
significance. One message is said to be “related to” the other — the combination
istermed a“group”.

b) Sending of the messages where the combination has no semantic significance,
but is merely a convenience or optimisation. Thisistermed “bundling” —the
combination is termed a“bundle’.

Theform A&B isused to refer to a combination (group) where message B is sent in relation
to A (“relation” is asymmetric). The form A+B is used to refer to A and B bundled together-
the transmission of the bundle"A+B" is semantically identical to the transmission of A
followed by the transmission of B.

Only certain combinations of messages are possible in agroup, and the meaning of the
relation is specifically defined for each such combination in the next section. A particular
group istreated as a unit for transmission — it has a single target address. Thisis usually that
of one of the messages in the group — the specification for the group defines which.

A “bundle” of messages may contain both unrelated messages and groups of related
messages. The only constraint on which messages and groups can be bundled isthat  all have
the same binding address, but may have different “additional information” values. (Messages
within arelated group may have different addresses, where the rules of their relatedness
permit this). Unless constrained by the binding, any messages or groups that are to be sent to
the same binding address may be bundled — the fact that the binding addresses are the same is
anecessary and sufficient condition for the sender to determine that the messages can be
bundled.

A particular and important case of related messagesiswhereaBTP CONTEXT messageis
sent related to an application message. In this case, the target of the application message
defines the destination of the CONTEXT message. The receiving implementation may in fact
remove the CONTEXT before delivering the application message to the application (Service)
proper, but from the perspective of the sender, the two are sent to the same place.

The compounding mechanisms, and the multi-part address structures, support the “one-wire”
and “one-shot” communication patterns.

In “one-wire”, al message exchanges between two sides of a Superior:Inferior relationship,
including the associated application messages, pass via the same “endpoints’. These
“endpoints’ may in fact be relays, routing messages on to particul ar actors within their
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domain. The onward routing will require some further addressing, but this hasto be opaque to
the sender. This can be achieved if the relaying endpoint ensures that all addresses for actors
in itsdomain have the relay’ s address as their binding address, and any routing information it
will need in its own domain is placed in the additional information. (This may involve the
relay changing addresses in messages as they pass through it on the way out). On receiving a
message, it determines the within-domain destination from the received additional
information (which is thus rewritten) and forwards the message appropriately. The sender is
unaware of this, and merely sees addresses with the same binding address, whichiit is
permitted to bundle. The content of the “additional information” isa matter only for the relay
—it could put an entire BTP address in there, or other implementation-defined information.
Note that a quite different one-wire implementation can be constructed where thereis no
relaying, but the receiving entity effectively performs al roles, using the received identifiers
to locate the appropriate state.

“One-shot” communication makes it possible to send an application message, receive the
application reply, enrol an Inferior to be responsible for the confirm/cancel of the operations
of those message and inform the Superior that the Inferior is prepared, all in one two-way
exchange across the network (e.g. one request/reply of a carrier protocoal).. The application
request is sent with arelated CONTEXT message. The application response is sent with a
relation group of CONTEXT_REPL Y /related, ENROL/no-rsp-req message and a
PREPARED message. Thisis possible even if the Superior addressis different from the
address of the application element that sends the original message (if the application
exchange is request/reply, there may not even be an identifiable address for the application
element). The target addresses of the ENROL and PREPARED (the Superior address) are not
transmitted; the actor that was originally responsible for adding the CONTEXT to the
outbound application message remembers the Superior address and forwards the ENROL and
PREPARED appropriately.

With “one-shot”, if there are multiple Inferiors created as aresult of a single application
message, thereis an ENROL and PREPARED message for each sent related to the
CONTEXT_REPLY. If an operation fails, a CANCELLED message is sent instead of a
PREPARED.

If the CONTEXT has " superior-type” of “atom”, then subsequent messages to the same
Service, with the same related CONTEXT/atom, can have their associated operations put
under the control of the same Inferior, and only a CONTEXT_REPLY /completed is sent back
with the response (if the new operationsfail, it will be necessary to send back
CONTEXT_REPLY/repudiated, or send CANCELLED). If the “superior type’ on the
CONTEXT is*“cohesive’, each operation will require separate enrolment.

Whether the “one-shot” mechanism is used is determined by the implementation on the

responding (Inferior) side. This may be subject to configuration and may also be constrained
by the application or by the binding in use.

Extensibility
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To simplify interoperation between implementations of this edition of BTP with
implementations of future editions, the “ must-be-understood” sub-parameter as specified for
Qualifiers may be defined for use with any parameter added to an existing message in afuture
revision of this specification. The default for “must-be-understood” shall be “true’, so an
implementation receiving an unrecognised parameter without a“false” value for “must-be-
understood” shall not accept it (the FAULT value “UnrecognisedParameter” is available, but
other errors, including lower-layer parsing/unmarshalling errors may be reported instead). If
“must-be-understood” with the value “false” is present as a sub-parameter of a parameter in
any message, a receiving implementation should ignore the parameter.

How the sub-parameter is associated with the new parameter is determined by the particular
binding.

No special mechanism is provided to allow for the introduction of completely new messages.
M essages
Qualifiers

All messages have a Qualifiers parameter which contains zero or more Qualifier values. A
Quadlifier has sub-parameters:

Sub-parameter Type

qualifier name string

qualifier group URI

must-be-understood Boolean

to-be-propagated Boolean

content Arbitrary — depends on type

Quialifier group ensures the Qualifier name is unambiguous. Qudifiersin the
same group need not have any functional relationship. The qualifier group will
typically be used to identify the specification that defines the qualifier’s meaning
and use. Qualifiers may be defined in this or other standard specifications, in
specifications of a particular community of users or of implementations or by
bilateral agreement.

Qualifier name thisidentifies the meaning and use of the Qualifier, using aname
that is unambiguous within the scope of the Qualifier group.

Must-be-understood if this has the value “true” and the receiving entity does
not recognise the Qualifier type (or does not implement the necessary
functionality), a FAULT “UnsupportedQualifier” shall be returned and the
message shall not be processed. Default is “true”.
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1218 To-be-propagated if this has the value “true” and the receiving entity passes the

1219 BTP message (which may be a CONTEXT, but can be other messages) onwards
1220 to other entities, the same Qualifier value shall beincluded. If the valueis
1221 “faseg’, the Qualifier shall not be automatically included if the BTP messageis
1222 passed onwards. (If the receiving entity does support the qualifier type, it is
1223 possible a propagated message may contain another instance of the same type,
1224 even with the same Content — this is not considered propagation of the original
1225 qualifier.). Default is“false’.
1226
1227 Content the type (which may be structured) and meaning of the content is
1228 defined by the specification of the Qualifier.
1229
1230
1231 M essages not restricted to outcome or control relationships.
1232
1233 The messages in this section are used between various roles. CONTEXT messageisused in
1234 the Initiator:Factory relationship (when it isrelated to BEGIN or to BEGUN), and related to
1235 an application ‘message’ to propagate the business transaction between parts of the
1236 application.CONTEXT_REPLY isused asthereply to a CONTEXT.REQUEST_STATUS
1237 can beissued to, and STATUS returned by any of Decider, Superior or Inferior. FAULT can
1238 be used on any relationship to indicate an error condition back to the sender of a message.
1239
1240 CONTEXT
1241
1242 A CONTEXT issupplied by (or on behalf of) a Superior and related to one or more
1243 application messages. (The means by which this relationship is represented is determined by
1244 the binding and the binding mechanisms of the application protocol.) The “superior-type’
1245 parameter identifies whether the Superior will apply the same decision to all Inferiors
1246 enrolled using the same superior identifier (“superior-type” is“atom™) or whether it may
1247 apply different decisions (“superior-type” is*“cohesion”).
1248

Parameter Type

superior-address-as-stperior Set of BTP addresses

superior-identifier Identifier

reply-address BTP address

superior-type cohesion/atom

qualifiers List of qualifiers
1249
1250
1251 superior-address-as-superior- the address to which ENROL and other
1252 messages from an enrolled Inferior are to be sent. This can be a set of alternative
1253 addresses.
1254
1255 superior-identifier identifies the Superior. This shall be globally unambiguous.
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reply-address the addressto which areplying CONTEXT_REPLY isto be sent.
This may be different each time the CONTEXT istransmitted —it refersto the
destination of areplying CONTEXT_REPLY for this particular transmission of
the CONTEXT.

superior-type identifies whether the CONTEXT refersto a Cohesion or an
Atom. Default is atom.

qualifiers standardised or other qualifiers. The standard qualifier “ Transaction
timelimit” is carried by CONTEXT.

Thereis no “target-address’ parameter for CONTEXT asit isonly transmitted in relation to
the application messages, BEGIN and BEGUN.

The forms CONTEXT/cohesion and CONTEXT/atom refer to CONTEXT messages with the
“superior-type” with the appropriate value.

CONTEXT_REPLY

CONTEXT_REPLY is sent after receipt of CONTEXT (related to application message(s)) to
indicate whether al necessary enrolments have already completed (ENROLLED has been
received) or will be completed by ENROL messages sent in relation to the
CONTEXT_REPLY or if an enrolment attempt has failed. CONTEXT_REPLY may be sent
related to an application message (typically the response to the application message related to
the CONTEXT). In some bindingsthe CONTEXT_REPLY may beimplicit in the application

message.

Parameter Type

target-address BTP address
superior-identifier Identifier

completion-status complete/related/repudiated
qualifiers List of qualifiers

target-address the address to which the CONTEXT_REPLY issent. This shall
be the “reply-address’ from the CONTEXT.

superior-identifier the “superior-identifier” from the CONTEXT

completion-status: reports whether all enrol operations made necessary by the
receipt of the earlier CONTEXT message have completed. Values are

Value meaning
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Value meaning
completed All enrolments (if any) have succeeded already

related At least some enrolments are to be performed by
ENROL messages related to the CONTEXT_REPLY. All
other enrolments (if any) have succeeded already.

repudiated At least one enrolment has failed. The implications of
receiving the CONTEXT have not been honoured.
1294
1295 qualifiers standardised or other qualifiers.
1296
1297 Theform CONTEXT_REPLY/completed, CONTEXT_REPLY/rdlated and
1298 CONTEXT_REPLY /repudiated refer to CONTEXT_REPLY messages with status having the
1299 appropriate value. The form CONTEXT_REPLY/ok refersto either of
1300 CONTEXT_REPLY/completed or CONTEXT_REPLY /related.
1301
1302 If there are no necessary enrolments (e.g. the application messages related to the received
1303 CONTEXT did not require the enrolment of any Inferiors), then
1304 CONTEXT_REPLY/completed is used.
1305
1306 If a CONTEXT_REPLY /repudiated is received, the receiving implementation must ensure
1307 that the business transaction will not be confirmed.
1308
1309
1310 REQUEST_STATUS
1311
1312 Sent to an Inferior, Superior or to a Decider to ask it to reply with STATUS. The receiver
1313 may reject the request with a FAUL T (StatusRefused).
1314
Parameter Type
target-address BTP address
reply-address BTP address
target-identifier Identifier
qualifiers List of qualifiers
1315
1316 target-address the address to which the REQUEST_STATUS messagei's sent.
1317 This can be any of “decider-address-as-decider”, “inferior-address-as-iaferier” or
1318 “ superior-address-as-superior”.
1319
1320 reply-address the address to which the replying STATUS should be sent.
1321
1322 target identifier Theidentifier for the business transaction, or part of business
1323 transaction whose status is sought. If the target-adddress is an “ decider-address’ -
1324 as-decider, this parameter shall be the “transaction-identifier” on the BEGUN
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1325 message. If the “target-address’ is an “inferior-address-as-inferior”, this

1326 parameter shall be the “inferior-identifier” on the ENROL message. If the
1327 “target-address’ is a an “ superior-address-as-supertor”, this parameter shall be
1328 the “superior-identifier” on the CONTEXT.
1329
1330 qualifiers standardised or other qualifiers.
1331
1332 Types of FAULT possible (sent to “reply-address’)
1333
1334 General
1335 Redirect — if the intended target now has a different address
1336 StatusRefused - if the receiver is not prepared to report its status to the
1337 sender of this message
1338 UnknownTransaction — if the target-identifier is unknown
1339
1340
1341  STATUS
1342
1343 Sent by aInferior, Superior or Decider in reply to a REQUEST_STATUS, reporting the
1344 overall state of the transaction tree node represented by the sender.
1345

Parameter Type

target-address BTP address

responders-identifier Identifier

status See below

qualifiers List of qualifiers
1346
1347 target-address the address to which the STATUS is sent. Thiswill be the
1348 “reply-address’ on the REQUEST_STATUS message
1349
1350
1351 responders-identifier the identifier of the state, identical to the “target-
1352 identifier” on the REQUEST _STATUS.
1353 status statesthe current status of the transaction tree node represented by the
1354 sender. Some of the values are only issued if the sender isan Inferior. If the
1355 transaction tree node is both Superior and Inferior (i.e. is a sub-coordinator or
1356 sub-composer), and two status values would be valid for the current state, it isthe
1357 sender’ s option which one is used.
1358

status value ~ Meaning from Superior Meaning from Inferior
Created Not applicable The Inferior exists (and is

addressable) but it has not been
enrolled with a Superior
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status value

Enrolling

Active

Resigning

Resigned

Preparing

Prepared

Confirming

Confirmed

Cancelling

Cancelled

cancel-

contradiction

confirm-
contradiction

Hazard

Contradicted

Unknown

Meaning from Superior

Not applicable

New enrolment of inferiors is
possible

Not applicable

Not applicable
Not applicable

Not applicable

Confirm decision has been made
or CONFIRM has been received
as Inferior but responses from
inferiors are pending

CONFIRMED/responses have
been received from all Inferiors

Cancel decision has been made
but responses from inferiors are
pending

CANCELLED has been received
from all Inferiors

Not applicable

Not applicable

A hazard has been reported from
at least one Inferior

Not applicable

No state information for the
target-identifier exists

OASISBTPDraft Specification 0.9.2.3, 18 Mar ch 2002

Meaning from Inferior

ENROL has been sent, but
ENROLLED is awaited

The Inferior is enrolled

RESIGN has been sent;
RESIGNED is awaited

RESIGNED has been received

PREPARE has been received;
PREPARED has not been sent

PREPARED has been sent; no
outcome has been received or
autonomous decision made

CONFIRM has been received:;
CONFIRMED/response has not
bee sent

CONFIRMED/response has
been sent

CANCEL has been received or
auto-cancel has been decided

CANCELLED has been sent

Autonomous cancel decision
was made, CONFIRM received:;
CONTRADICTION has not been
received

Autonomous confirm decision
was made, CANCEL received;
CONTRADICTION has not been
received

A hazard has been discovered;
CONTRADICTION has not been
received

CONTRADICTION has been
received

No state information for the
target-identifier exists
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status value  Meaning from Superior Meaning from Inferior

Inaccessible  There may be state information ~ There may be state information

for this target-identifier but it for this target-identifier but it
cannot be reached/existence cannot be reached/existence
cannot be determined cannot be determined

qualifiers standardised or other qualifiers.
Types of FAULT possible

General

FAULT

Sent in reply to various messages to report an error condition . The FAULT messageis used

on all the relationships as a general negative reply to a message.

Parameter Type
target-address BTP address
superior-identifier Identifier
inferior-identifier Identifier
fault--type See below
fault-data See below
fault-text Text string
qualifiers List of qualifiers

target-address the address to which the FAULT is sent. This may be the “reply-

address’ from areceived message or the address of the opposite side
(superior/inferior) as given in a CONTEXT or ENROL message

superior-identifier the “superior-identifier” as on the CONTEXT message and
as used on the ENROL message (present only if the FAULT is sent to the

superior).

inferior-identifier the “inferior-identifier” as on the ENROL message (present

only if the FAULT is sent to theinferior)

fault-type identifies the nature of the error, as specified for each of the main

Messages.

fault-data information relevant to the particular error. Each “fault-type” defines

the content of the “fault-data’:
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1389

fault-type

CommunicationFailure

Duplicatelnferior

General

InvalidDecider

Invalidinferior

InvalidSuperior

StatusRefused

InvalidTerminator

UnknownParameter

UnknownTransaction

UnsupportedQualifier

WrongState

Redirect

meaning

Any fault arising from the carrier
mechanism and communication
infrastructure.

An inferior with the same
address and identifier is already
enrolled with this Superior

Any otherwise unspecified
problem

The address the message was
sent to is not valid (at all or for

this Terminator and transaction
identifier)

The “inferior-identifier” in the

fault-data

Determined by the carrier

mechanism and binding
specification

The identifier

Ereetext-explanationNone

The address

message or at least one
“inferior-identifier”s in an
“inferior-list” parameter is not
known or does not identify a
known Inferior Fre-Superiors
Rown-but-the erio el_e tified
!95 : .e?aelel esS-asiene .a.el
The received identifier is not
known or does not identify a
known Superior

The receiver will not report the
requested status (or inferior
statuses) to this
StatusRequestor

The address the message was
sent to is not valid (at all or for
this Decider and transaction
identifier)

A BTP message has been
received with an unrecognised
parameter

The transaction-identifier is
unknown

A qualifier has been received
that is not recognised and on
which “must-be-Understood” is
“true”.

The message has arrived when
the recipient or the transaction

OASISBTPDraft Specification 0.9.2.3, 18itiieshop@oRlated CONTEXT

is in an invalid state.
The target of the BTP message

One or more invalid identifig

Inferior-dentity (address-as]

The identifier

Free-text-explanationNone

The address

Ereetext-explanationNone

The transaction-identifier

Qualifier group and name

Free-textexplanationNone
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1390
1391
1392
1393
1394
1395
1396
1397
1398
1399
1400

1401
1402
1403

1404
1405
1406
1407
1408
1409
1410
1411
1412
1413
1414

1415
1416
1417
1418
1419
1420
1421

1422

g parameter
u

fault-text Freetext describing the fault or providing more information. Whether
this parameter is present, and exactly what it contains are an implementation

option.

Qqualifiers standardised or other qualifiers.

Note — If the carrier mechanism used for the transmission of BTP messages
is capable of delivering messages in a different order than they were sent in,
the “WrongState” FAULT is not sent and should be ignored if received.

REQUEST_INFERIOR_STATUSES, INFERIOR_STATUSES

REQUEST_INFERIOR_STATUSES may be sent to and INFERIOR_STATUSES sent from
any Decider, Superior or Inferior, asking it to report on the status of its relationships with
Inferiors (if any). Since Deciders are required to respond to

REQUEST _INFERIOR_STATUSES with INFERIOR_STATUSES but non-Deciders may
just issue FAULT (StatusRefused), and INFERIOR_STATUSES is also used as areply to
other messages from Terminator to Decider, these messages are described below under the
messages used in the control relationships.

M essages used in the outcome relationships
ENROL
A request to a Superior to ENROL an Inferior. Thisistypically issued after receipt of a

CONTEXT message in relation to an application request.
The actor issuing ENROL playsthe role of Enroller.

Parameter type

target-address BTP address
superior-identifier |dentifier
response-requested Boolean
reply-address BTP address
inferior-address-as-inferior Set of BTP addresses
inferior-identifier Identifier
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qualifiers List of qualifiers

target-address the address to which the ENROL is sent. Thiswill be the
“superior-address-as-superier” from the CONTEXT message. |

superior-identifier. The “superior-identifier” as on the CONTEXT message

response- requested trueif an ENROLLED responseisrequired, false
otherwise. Default isfalse.

reply-address the addressto which areplying ENROLLED isto be sent, if
“response-requested” istrue. If thisfield is absent and “response-requested” is

true, the ENROL LED should be sent to the “inferior-address-as-inferier” (or one |
of them, at sender’ s option)

inferior-address-as-irferior- the address to which PREPARE, CONFIRM, |
CANCEL and SUPERIOR_STATE messages for this Inferior are to be sent.

inferior-identifier an identifier that identifies this Inferior. This shall be globally
unambiguous..

qualifiers standardised or other qualifiers. The standard qudifier “Inferior
name” may be present.

Types of FAULT possible (sent to “reply-address’)

General

InvalidSuperior —if “superior-identifier” is unknown

Redirect — if the Superior now has a different superior-address-as-
SHpeHor

Duplicatelnferior —if inferior with at least one of the set “inferior-

address-as-iaterior” the same and the same “inferior-identifier” is already

enrolled

WrongState —if it istoo late to enrol new Inferiors (generally if the

Superior has already sent a PREPARED message to its superior or

terminator, or if it has already issued CONFIRM to other Inferiors).

The form ENROL/rsp-req refers to an ENROL message with “response-requested” having
the value “true”; ENROL/no-rsp-req refers to an ENROL message with “ response-requested”
having the value “fa se”

ENROL/no-rsp-req istypicaly sent in relation to CONTEXT_REPLY /related. ENROL /rsp-

reqistypicaly when CONTEXT_REPLY/completed will be used (after the ENROLLED
message has been received.)
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ENROLLED

Sent from Superior in reply to an ENROL /rsp-req message, to indicate the Inferior has been
successfully enrolled (and will therefore be included in the termination exchanges)

Parameter
target-address
sender-address
inferior-identifier

Qualifiers

Type

BTP address
BTP address
Identifier

List of qualifiers

target-address the address to which the ENROLLED is sent. Thiswill be the
“reply-address’ from the ENROL message (or one of the “inferior-address-as-
Hnferior”sif the “reply-address’ was empty)

sender-address the address from which the ENROLLED is sent. Thisisan

address of the Superior.

inferior-identifier The “inferior-identifier” as on the ENROL message

qualifiers standardised or other qualifiers.

No FAULT messages are issued on receiving ENROLLED.

RESIGN

Sent from an enrolled Inferior to the Superior to remove the Inferior from the enrolment. This
can only be sent if the operations of the business transaction have had no effect as perceived
by the Inferior.

RESIGN may be sent at any time prior to the sending of a PREPARED or CANCELLED
message (which cannot then be sent). RESIGN may be sent in response to a PREPARE

message.

OASISBTPDraft Specification 0.9.2.3, 18 Mar ch 2002

Parameter
target-address
sender-address
superior-identifier
inferior-identifier

response-requested

type

BTP address
BTP address
identifier
identifier

Boolean
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Qualifiers List of qualifiers

target-address the address to which the RESIGN is sent. Thiswill be the
superior address as used on the ENROL message.

sender-address the address from which the RESIGN is sent. Thisis an address
of the Inferior.

superior-identifier The “superior-identifier” as on the ENROL message
inferior-identifier The “inferior-identifier” as on the earlier ENROL message

response-requested isset to “true” if aRESIGNED response is required.
Default is“false”.

qualifiers standardised or other qualifiers.

Note -- RESIGN is equivalent to readonly vote in some other protocols, but can be issued

early.

Typesof FAULT possible (sent to “Hfertorsender-address-as-Hferior”)

General
InvalidSuperior —if “superior-identifier” is unknown
Invalidinferior — if no ENROL had been received for this “inferior-

identifier”inferior-address-as-inferior—and-identitier nterior-tdentihy)
WrongState —if a PREPARED or CANCELLED has aready been
received by the Superior from this Inferior

The form RESIGN/rsp-req refers to an RESIGN message with “response-requested” having
the value “true’; RESIGN /no-rsp-req refers to an RESIGN message with “response-
requested” having the value “false”

RESIGNED

Sent in reply to a RESIGN/rsp-req message.

Parameter Type
target-address BTP address
sender-address BTP address
inferior-identifier Identifier
qualifiers List of qualifiers
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1534

1535 target-address the address to which the RESIGNED is sent. Thiswill be the
1536 “inferior-address-as-inferier” from the ENROL message.
1537
1538 sender-address the address from which the RESIGNED is sent. Thisisan
1539 address of the Superior.
1540
1541 inferior-identifier The “inferior-identifier” as on the earlier ENROL message for
1542 this Inferior.
1543
1544 qualifiers standardised or other qualifiers.
1545
1546 After receiving this message the Inferior will not receive any more messages with this
1547 “inferior-address-as-iaferior—and-"“inferior-identifier”.
1548
1549 Types of FAULT possible (sent to “ sender-Superior-address”)
1550 General
1551 WrongState - if RESIGN has not been sent
1552
1553
1554  PREPARE
1555
1556 Sent from Superior to an Inferior from whom ENROL but neither CANCELLED nor
1557 RESIGN have been received, requesting a PREPARED message. PREPARE can be sent after
1558 receiving a PREPARED message.
1559
1560
Parameter Type
target-address BTP address
sender-address BTP address
inferior-identifier Identifier
qualifiers List of qualifiers
1561
1562 target-address the address to which the PREPARE message is sent. ‘When-sent
1563 from-Superior-to-thferior-Tthiswill be the “inferior-address-as-taferier” from the
1564 ENROL message.
1565
1566 sender-address the address from which the PREPARE is sent. Thisisan
1567 address of the Superior.
1568
1569 inferior-identifier When-sent-from-Superior-to-tnferior-the “inferior-identifier”
1570 ason the earlier ENROL message.
1571
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1572
1573
1574
1575
1576
1577
1578
1579
1580
1581
1582
1583
1584
1585
1586
1587
1588
1589
1590
1591
1592
1593
1594
1595
1596

1597

1598
1599
1600
1601
1602
1603
1604
1605
1606
1607

qualifiers standardised or other qualifiers. The standard qualifier “Minimal
inferior timeout” is carried by PREPARE.

On receiving PREPARE, an Inferior should reply with a PREPARED, CANCELLED or
RESIGN.

Types of FAULT possible (sent to Superier" sender-address”)

General

Invalidinferior —if “inferior-identifier” is unknown, or an inferior-handle
on theinferiors-list is unknown

WrongState —if a CONFIRM or CANCEL has aready been received by

this Inferior.

PREPARED

Sent from Inferior to Superior, either unsolicited or in response to PREPARE, but only when
the Inferior has determined the operations associated with the Inferior can be confirmed and
can be cancelled, as may be instructed by the Superior. The level of isolation is alocal matter
(i.e. it isthe Inferiors choice, as constrained by the shared understanding of the application
exchanges) — other access may be blocked, may see applied results of operations or may see
the original state.

Parameter Type
target-address BTP address
sender-address BTP address
superior-identifier Identifier
inferior-identifier Identifier
default-is cancel Boolean
qualifiers List of qualifiers

target-address the address to which the PREPARED is sent. Thiswill be the
Superior address as on the ENROL message.

sender-address the address from which the PREPARED is sent. Thisisan
address of the Inferior.

superior-identifier the “superior-identifier” as on the ENROL message

inferior-identifier The “inferior-identifier” as on the ENROL message
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1608
1609
1610
1611
1612
1613
1614
1615
1616
1617
1618
1619
1620
1621
1622
1623
1624
1625
1626
1627
1628
1629
1630
1631
1632
1633
1634
1635
1636
1637
1638
1639
1640
1641
1642

1643
1644
1645
1646

default-is cancel if “true”, the Inferior states that if the outcome at the Superior
isto cancel the operations associated with this Inferior, no further messages need
be sent to the Inferior. If the Inferior does not receive a CONFIRM message, it
will cancel the associated operations. The value “true” will invariably be used
with aqualifier indicating under what circumstances (usually atimeout) an
autonomous decision to cancel will be made. If “false”, the Inferior will expect
a CONFIRM or CANCEL message as appropriate, even if qualifiersindicate that
an autonomous decision will be made.

qualifiers standardised or other qualifiers. The standard qudifier “Inferior
timeout” may be carried by PREPARED.

On sending a PREPARED, the Inferior undertakes to maintain its ability to confirm or cancel
the effects of the associated operations until it receives a CONFIRM or CANCEL message.
Qualifiers may define atime limit or other constraints on this promise. The “default-is
cancel” parameter affects only the subsequent message exchanges and does not of itself state
that cancellation will occur.

Types of FAULT possible (sent to “ trferiorsender-address-as-trferier”)

General

InvalidSuperior —if “superior-identifier” is unknown
Invalidinferior —if no ENROL has been received for this “inferior-
address-as-inferior—and-"inferior-identifier”, or if RESIGN has been
received from this Inferior

The form PREPARED/cancel refers to a PREPARED message with “default-is cancel” =
“true”. The unqualified form PREPARED refers to a PREPARED message with “default-is
cancel” = “false”.

CONFIRM

Sent by the Superior to an Inferior from whom PREPARED has been received.

Parameter Type
target-address BTP address
sender-address BTP address
inferior-identifier Identifier
qualifiers List of qualifiers

target-address the address to which the CONFIRM message is sent. This will
be the “inferior-address-as-irferior” from the ENROL message.
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1647 sender-address the address from which the CONFIRM is sent. Thisis an

1648 address of the Superior.
1649
1650 inferior-identifier The “inferior-identifier” as on the earlier ENROL message for
1651 this Inferior.
1652
1653 qualifiers standardised or other qualifiers.
1654
1655 On receiving CONFIRM, the Inferior isreleased from its promise to be able to undo the
1656 operations of associated with the Inferior. The effects of the operations can be made available
1657 to everyone (if they weren't already).
1658
1659 Types of FAULT possible (sent to “ sender-Superior-address”)
1660
1661 General
1662 Invalidinferior —if “inferior-identifier” is unknown
1663 WrongState —if no PREPARED has been sent by, or if CANCEL has
1664 been received by this Inferior.
1665
1666
1667  CONFIRMED
1668
1669 Sent after the Inferior has applied the confirmation, both in reply to CONFIRM or when the
1670 Inferior has made an autonomous confirm decision, and in reply to a
1671 CONFIRM_ONE_PHASE if the Inferior decides to confirm its associated operations.
1672
1673
Parameter Type
target-address BTP address
sender-address BTP address
superior-identifier Identifier
inferior-identifier Identifier
confirm-received Boolean
qualifiers List of qualifiers
1674
1675 target-address the address to which the CONFIRMED is sent. Thiswill be the
1676 Superior address as on the CONTEXT message.
1677
1678 sender-address the address from which the CONFIRMED is sent. Thisisan
1679 address of the Inferior.
1680
1681 superior-identifier the “superior-identifier” as on the CONTEXT message.
1682
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1683
1684
1685
1686
1687
1688
1689
1690
1691
1692
1693
1694
1695
1696
1697
1698
1699
1700
1701

1702
1703
1704
1705

1706
1707
1708
1709
1710
1711
1712
1713
1714
1715

1716
1717
1718
1719

inferior-identifier the “inferior-identifier” as on the earlier ENROL message.

confirm-received “true” if CONFIRMED is sent after receivinga CONFIRM
message; “false” if an autonomous confirm decision has been made and either if
no CONFIRM message has been received or the implementation cannot
determine if CONFIRM has been received (due to loss of state informationin a
failure).

qualifiers standardised or other qualifiers.
Types of FAULT possible (sent to " infertersender-address-as-iaferior™)

General

InvalidSuperior —if “superior-identifier” is unknown
Invalidinferior —if no ENROL has been received for this “inferior-
address-as-inferior—and-"inferior-identifier”, or if RESIGN has been
received from this Inferior.

Note— A CONFIRMED message arriving before a CONFIRM messageis
sent, or after a CANCEL has been sent will occur when the Inferior has
taken an autonomous decision and is not regarded as occurring in the wrong
state. (The latter will cause a CONTRADICTION message to be sent.)

The form CONFIRMED/auto refersto a CONFIRMED message with “ confirm-
received’ =“fase’; CONFIRMED/response refers to a CONFIRMED message
with “confirm-received” ="true’.

CANCEL

Sent by the Superior to an Inferior a any time before (and unless) CONFIRM has been sent.

Parameter Type
target-address BTP address
sender-address BTP address
inferior-identifier Identifier
qualifiers List of qualifiers

target-address the address to which the CANCEL message is sent. Thiswill be
the “inferior-address-as-inferior” from the ENROL message.
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1720 sender-address the address from which the CANCEL is sent. Thisis an address

1721 of the Superior.
1722
1723 inferior-identifier the “inferior-identifier” as on the earlier ENROL message.
1724
1725 qualifiers standardised or other qualifiers.
1726
1727 When received by an Inferior, the effects of any operations associated with the Inferior
1728 should be undone. If the Inferior had sent PREPARED, the Inferior isreleased from its
1729 promise to be able to confirm the operations.
1730
1731 Types of FAULT possible (sent to Superier-" sender-address”)
1732
1733 General
1734 Invalidinferior —if “inferior-identifier” is unknown, or an inferior-handle
1735 ontheinferiors-list is unknown
1736 WrongState —if a CONFIRM has been received by this Inferior.
1737
1738
1739  CANCELLED
1740
1741 Sent when the Inferior has applied (or is applying) cancellation of the operations associated
1742 with the Inferior. CANCELLED is sent from Inferior to Superior in the following cases:
1743
1744 1. before (and instead of) sending PREPARED, to indicate the Inferior is unableto
1745 apply the operationsin full and is cancelling all of them;
1746
1747 2. inreply to CANCEL, regardless of whether PREPARED has been sent;
1748
1749 3. after sending PREPARED and then making and applying an autonomous
1750 decision to cancel.
1751
1752 4. inreply to CONFIRM_ONE_PHASE if the Inferior decides to cancel the
1753 associated operations
1754
1755 Asis specified in the state tables, cases 1, 2 and 3 are not dways distinct in some
1756 circumstances of recovery and resending of messages.
1757
Parameter
target-address BTP address
sender-address BTP address
superior-identifier Identifier
inferior-identifier Identifier
qualifiers List of qualifiers
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1758
1759
1760
1761
1762
1763
1764
1765
1766
1767
1768
1769
1770
1771
1772
1773
1774
1775
1776
1777
1778
1779

1780
1781
1782
1783

1784
1785
1786
1787
1788
1789
1790
1791

1792

target-address the address to which the CANCELLED is sent. Thiswill be the
Superior address as on the CONTEXT message.

sender-address the address from which the CANCELLED issent. Thisisan
address of the Inferior.

superior-identifier the “superior-identifier” as on the CONTEXT message.
inferior-identifier theinferior identifier as on the earlier ENROL message.
qualifiers standardised or other qualifiers.

Types of FAULT possible (sent to “infertersender-address-as-inferior™)

General

InvalidSuperior —if “superior-identifier” is unknown
Invalidinferior —if no ENROL has been received for this“inferior-
address-as-inferior—and” inferior--identifier”, or if RESIGN has been
received from this Inferior

WrongState —if CONFIRM has been sent

Note — A CANCELLED message arriving before a CANCEL messageis
sent, or after a CONFIRM has been sent will occur when the Inferior has
taken an autonomous decision and is not regarded as occurring in the wrong
state. (The latter will cause a CONTRADICTION message to be sent.)

CONFIRM_ONE_PHASE

Sent from a Superior to an enrolled Inferior, when there is only one such enrolled Inferior. In
this case the two-phase exchange is not performed between the Superior and Inferior and the
outcome decision for the operations associated with the Inferior is determined by the Inferior.

Parameter Type
target-address BTP address
sender-address BTP address
inferior-identifier Identifier
report-hazard boolean
qualifiers List of qualifiers
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1793
1794
1795
1796
1797
1798
1799
1800
1801
1802
1803
1804
1805
1806
1807
1808
1809
1810
1811
1812
1813
1814
1815
1816
1817
1818
1819
1820
1821
1822
1823
1824
1825
1826
1827
1828
1829
1830
1831

1832
1833
1834
1835
1836

1837

target-address the address to which the CONFIRM_ONE_PHASE messageis
sent Thiswill be the “inferior-address-as-iaterior” on the ENROL message.

sender-address the address from which the CONFIRM ONE PHASE is sent.

Thisis an address of the Superior.

inferior-identifier The “inferior-identifier” as on the earlier ENROL message for

this Inferior.

report hazard Defines whether the superior wishesto be informed if a mixed
condition occurs for the operations associated with the Inferior. If “report-
hazard” is“true’, the Inferior will reply with HAZARD if a mixed condition
occurs, or if the Inferior cannot determine that a mixed condition has not

occurred. If “report-hazard” isfalse, the Inferior will report only its own decision,

regardless of whether that decision was correctly and consistently applied.

Default isfalse.

qualifiers standardised or other qualifiers.

CONFIRM_ONE_PHASE can beissued by a Superior to an Inferior from whom
PREPARED has been received (subject to the requirement that thereis only one enrolled

Inferior).

Types of FAULT possible (sent to " sender-Superior-address’)

General
Invalidinferior —if “inferior-identifier” is unknown

WrongState —if a PREPARE has already been sent to this Inferior

HAZARD

Sent when the Inferior has either discovered a“mixed” condition: that is unable to correctly
and consistently cancel or confirm the operations in accord with the decision , or when the

Inferior is unable to determine that a“mixed” condition has not occurred.

HAZARD is also used to reply to a CONFIRM_ONE_PHASE if the Inferior determines there
isamixed condition within its associated operations or is unable to determine that there is not

amixed condition.

Note - If the Inferior makes its own autonomous decision then it signals that
decision with CONFIRMED or CANCELLED and waitsto receive a
confirmatory CONFIRM or CANCEL, or a CONTRADICTION if the
autonomous decision by the Inferior was the opposite of that made by the

Superior.
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Parameter Type

target-address BTP address

sender-address BTP address

superior-identifier Identifier

inferior-identifier Identifier

level mixed/possible

qualifiers List of qualifiers
1838
1839 target-address the address to which the HAZARD is sent. This will be the
1840 superior address from the ENROL message.
1841
1842 sender-address the address from which the HAZARD is sent. Thisisan
1843 address of the Inferior.
1844
1845 superior-identifier The “superior-identifier” as on the ENROL message
1846
1847
1848 inferior-identifier The “inferior-identifier” as on the earlier ENROL message
1849
1850 level indicates, with value “mixed” that amixed condition has definitely
1851 occurred; or, with value “possible” that it is unable to determine whether a mixed
1852 condition has occurred or not.
1853
1854 qualifiers standardised or other qualifiers.
1855
1856 Types of FAULT possible (sent to “inferiersender-address-as-thferior”)
1857
1858 General
1859 InvalidSuperior —if “superior-identifier” is unknown
1860 Invalidinferior —if no ENROL has been received for this “inferior-
1861 address-as-nferiorand-“inferior-identifier”, or if RESIGN has been
1862 received from this Inferior
1863
1864
1865 Theform HAZARD/mixed refersto a HAZARD message with “level” = “mixed”, the form
1866 HAZARD/possible refersto aHAZARD message with “level” = “possible’.
1867
1868  CONTRADICTION
1869
1870 Sent by the Superior to an Inferior that has taken an autonomous decision contrary to the
1871 decision for the atom. Thisis detected by the Superior when the ‘wrong’ one of
1872 CONFIRMED or CANCELLED isreceived. CONTRADICTION is also sent in response to a
1873 HAZARD message.
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1874

1875
1876
1877
1878
1879
1880
1881
1882
1883
1884
1885
1886
1887
1888
1889
1890
1891
1892
1893
1894
1895
1896
1897
1898
1899
1900
1901
1902
1903
1904
1905

Parameter Type
target-address BTP address
sender-address BTP address
inferior-identifier Identifier
qualifiers List of qualifiers

target-address the address to which the CONTRADICTION message is sent.
Thiswill be the “inferior-address-as-inferior” from the ENROL message.

sender-address the address from which the CONTRADICTION issent. Thisis
an address of the Superior.

inferior-identifier The “inferior-identifier” as on the earlier ENROL message for
this Inferior.

qualifiers standardised or other qualifiers.
Types of FAULT possible (sent to " sender-Superior-address’)

General

Invalidinferior —if “inferior-identifier” is unknown

WrongState —if neither CONFIRMED or CANCELLED has been sent
by this Inferior

SUPERIOR_STATE
Sent by a Superior as aquery to an Inferior when
1. intheactive state

2. thereisuncertainty what state the Inferior has reached (due to recovery from
previous failure or other reason).

Also sent by the Superior to the Inferior in response to areceived INFERIOR_STATE, in
particular states.

Parameter Type
target-address BTP address
sender-address BTP address
inferior-identifier Identifier
status see below
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1906
1907
1908
1909
1910
1911
1912
1913
1914
1915
1916
1917
1918

1919
1920
1921
1922
1923
1924
1925
1926
1927
1928
1929
1930
1931
1932

Parameter Type
response-requested Boolean
qualifiers List of qualifiers

target-address the address to which the SUPERIOR_STATE message is sent.
Thiswill be the “inferior-address-as-inferior” from the ENROL message. |

sender-address the address from which the SUPERIOR STATE issent. Thisis
an address of the Superior.

inferior-identifier The “inferior-identifier” as on the earlier ENROL message for
this Inferior.

status statesthe current state of the Superior, in terms of itsrelation to this

Inferior only.

status value Meaning

active The relationship with the Inferior is in the active state from the
perspective of the Superior; ENROLLED has been sent,
PREPARE has not been sent and PREPARED has not been
received (as far as the Superior knows)

prepared-received PREPARED has been received from the Inferior, but no outcome
is yet available

inaccessible The state information for the Superior, or for its relationship with
this Inferior, if it exists, cannot be accessed at the moment. This
should be a transient condition

unknown The Inferior is not known — it does not exist from the perspective

of the Superior. The Inferior can treat this as an instruction to
cancel any associated operations

response-requested true, if SUPERIOR_STATE is sent asaquery at the
Superior’ sinitiative; false, if SUPERIOR_STATE issent inreply to areceived
INFERIOR_STATE or other message. Can only be trueif statusis active or
prepared-received. Default is “false’

qualifiers standardised or other qualifiers.
The Inferior, on receiving SUPERIOR_STATE with “response-requested = true, should reply
in atimely manner by (depending on its state) repeating the previous message it sent or by
sending INFERIOR_STATE with the appropriate status value.

A status of unknown shall only be sent if it has been determined for certain that the Superior
has no knowledge of the Inferior, or (equivalently) it can be determined that the relationship
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1933 with the Inferior was cancdlled. If there could be persistent information corresponding to the

1934 Superior, but it is not accessible from the entity receiving an INFERIOR_STATE/*/y (or
1935 other) message targeted to the Superior or that entity cannot determine whether any such
1936 persistent information exists or not, the response shall be Inaccessible.
1937
1938 SUPERIOR_STATE/unknown is also used as a response to messages, other than
1939 INFERIOR_STATE/*/y that are received when the Inferior is not known (and it is known
1940 there is no state information for it).
1941
1942 The form SUPERIOR_STATE/abcd refers to a SUPERIOR_STATE message status having a
1943 value equivalent to “abcd” (for active, prepared-received, unknown and inaccessible) and
1944 with “response-requested” = “false”. SUPERIOR_STATE/abcdly refersto asimilar message,
1945 but with “response-requested” = “true’. The form SUPERIOR_STATE/*/y refersto a
1946 SUPERIOR_STATE message with “response-requested” = “true” and any value for status.
1947
1948
1949  INFERIOR_STATE
1950
1951 Sent by an Inferior as aquery when in the active state to a Superior, when (due recovery from
1952 previous failure or other reason) thereis uncertainty what state the Superior has reached.
1953
1954 Also sent by the Inferior to the Superior in response to areceived SUPERIOR_STATE, in
1955 particular states.
1956

Parameter Type

target-address BTP address

sender-address BTP address

superior-identifier Identifier

inferior-identifier Identifier

status see below

response-requested Boolean

qualifiers List of qualifiers
1957
1958 target-address the address to which the INFERIOR_STATE is sent. Thiswill
1959 be the “target-address” as used the origind ENROL message.
1960
1961 sender-address the address from which the INFERIOR_STATE issent. Thisis
1962 an address of the Inferior.
1963
1964 superior-identifier The “superior-identifier” as used on the ENROL message
1965
1966 inferior-identifier The “inferior-identifier” as on the ENROL message
1967
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1968
1969
1970
1971

1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003

status statesthe current state of the Inferior for the atomic business transaction,
which corresponds to the last message sent to the Superior by (or in the case of
ENROL for) the Inferior

status value meaning/previous message sent

active The relationship with the Superior is in the active state from the
perspective of the Inferior; ENROL has been sent, a decision to
send PREPARED has not been made.

inaccessible The state information for the relationship with the Superior, if it
exists, cannot be accessed at the moment. This should be a
transient condition

unknown The Inferior is not known — it does not exist from the perspective
of the Superior. The Inferior can be treated as cancelled

response-requested “true’ if INFERIOR_STATE is sent asaquery at the
Superior'sinitiative; “false” if INFERIOR_STATE issent in reply to areceived
SUPERIOR_STATE or other message. Can only be “true” if “status’ is “active”
or “prepared-received”. Default is“false”

qualifiers standardised or other qualifiers.

The Superior, on receiving INFERIOR_STATE with “response-requested” = “true”, should
reply in atimely manner by (depending on its state) repeating the previous message it sent or
by sending SUPERIOR_STATE with the appropriate status value.

A status of “unknown” shall only be sent if it has been determined for certain that the Inferior
has no knowledge of arelationship with the Superior. If there could be persistent information
corresponding to the Superior, but it is not accessible from the entity receiving an
SUPERIOR_STATE/*/y (or other) message targetted on the Inferior or the entity cannot
determine whether any such persistent information exists, the response shall be
“inaccessible’.

INFERIOR_STATE/unknown is also used as aresponse to messages, other than
SUPERIOR_STATE/*/y that are received when the Inferior is not known (and it is known
there is no state information for it).

A SUPERIOR_STATE/INFERIOR_STATE exchange that determines that one or both sides
are in the active state does not require that the Inferior be cancelled (unlike some other two-
phase commit protocols). The relationship between Superior and Inferior, and related
application e ements may be continued, with new application messages carrying the same
CONTEXT. Similarly, if the Inferior is prepared but the Superior is active, thereisno
required impact on the progression of the relationship between them.

Theform INFERIOR_STATE/abcd refersto aINFERIOR_STATE message status having a
value equivalent to “abcd” (for active, unknown and inaccessible) and with “response-
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2004 requested” = “false”. INFERIOR_STATE/abcdly refersto asimilar message, but with

2005 “response-requested” = “true”. The form INFERIOR_STATE/*/y refersto a
2006 INFERIOR_STATE message with “response-requested” = “true” and any value for status.
2007
2008
2009 REDIRECT
2010
2011 Sent when the address previously given for a Superior or Inferior isno longer valid and the
2012 relevant state information is now accessible with a different address (but the same superior or
2013 “inferior-identifier”).
2014

Parameter Type

target-address BTP address

superior-identifier Identifier

inferior-identifier Identifier

old-address Set of BTP addresses

new-address Set of BTP addresses

qualifiers List of qualifiers
2015
2016 target-address the address to which the REDIRECT is sent. This may-bethe
2017 “reply-address"from-areceived-message-oris the address of the opposite side
2018 (superior/inferior) as given in a CONTEXT or ENROL message
2019
2020 superior-identifier The “superior-identifier” as on the CONTEXT message and
2021 used on an ENROL message. (present only if the REDIRECT is sent from the
2022 Inferior).
2023
2024 inferior-identifier The “inferior-identifier” as on the ENROL message
2025
2026 old-address The previous address of the sender of REDIRECT. A match is
2027 considered to apply if any of the “ old-address’ values match one that is already
2028 known.
2029
2030 new-address The (set of alternatives) “new-address’ values to be used for
2031 messages sent to this entity.
2032
2033 qualifiers standardised or other qualifiers.
2034
2035 If the actor whose address is changed is an Inferior, the “new-address’ value
2036 replaces the “inferior-address-as-trferier” as present in the ENROL.
2037
2038 If the actor whose address is changed is a Superior, the “new-address’ value
2039 replaces the Superior address as present in the CONTEXT message (or as present
2040 in any other mechanism used to establish the Superior:Inferior relationship).
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2041
2042

2043
2044
2045
2046
2047
2048
2049
2050
2051

2052
2053
2054
2055
2056
2057
2058
2059
2060
2061
2062
2063
2064
2065
2066
2067
2068
2069
2070
2071
2072
2073

2074
2075
2076

2077

M essages used in control relationships
BEGIN

A request to a Factory to create a new Business Transaction. This may either be anew top-
level transaction, in which case the Composer or Coordinator will be the Decider, or the new
Business Transaction may be immediately made the Inferior within an existing Business
Transaction (thus creating a sub-Composer or sub-Coordinator).

Parameter Type
target-address BTP address
reply-address BTP address
transaction-type cohesion/atom
qualifiers List of qualifiers

target-address the address of the entity to which the BEGIN is sent. How this
addressis acquired and the nature of the entity are outside the scope of this
specification.

reply-address the address to which the replying BEGUN and related
CONTEXT message should be sent.

transaction-type identifies whether anew Cohesion or new Atomisto be
created; this value will be the “ superior-type” in the new CONTEXT

qualifiers standardised or other qualifiers. The standard qualifier “ Transaction
timelimit” may be present on BEGIN, to set the timelimit for the new business
transaction and will be copied to the new CONTEXT. The standard qualifier
“Inferior name” may be present if thereisa CONTEXT related to the BEGIN.

A new top-level Business Transaction is created if thereis no CONTEXT related to the
BEGIN. A Business Transaction that isto be Inferior in an existing Business Transaction is
created if the CONTEXT message for the existing Business Transaction isrelated to the
BEGIN. In this case, the Factory is responsible for enrolling the new Composer or
Coordinator as an Inferior of the Superior identified in that CONTEXT.

Note — This specification does not provide a standardised means to
determine which of the Inferiors of a sub-Composer arein its confirm set.
Thisis considered part of the application:inferior relationship.
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2078
2079
2080
2081
2082
2083
2084
2085
2086
2087
2088
2089
2090
2091
2092
2093

2094
2095
2096
2097
2098
2099
2100
2101
2102
2103
2104
2105
2106
2107
2108
2109
2110
2111
2112
2113
2114
2115

The forms BEGIN/cohesion and BEGIN/atom refer to BEGIN with “transaction-type” having

the corresponding value.
Types of FAULT possible (sent to “reply-address’)

General
Redirect — if the Factory now has a different address

WrongState - only issued if thereisarelated CONTEXT, and the
Superior identified by the CONTEXT isin the wrong state to enrol new

Inferiors

BEGUN

BEGUN isareply to BEGIN. Thereis always arelated CONTEXT, which isthe CONTEXT

for the new business transaction.

Parameter Type

target-address BTP address
decider-address-as-decider Set of BTP addresses
inferior-address-as-inferior Set of BTP addresses
transaction-identifier Identifier

qualifiers List of qualifiers

target-address the address to which the BEGUN is sent. This will be the “reply-

address” from the BEGIN.

decider-address-as-decider- for atop-most transaction (no CONTEXT related
to the BEGIN), thisis the address to which PREPARE_INFERIORS,

CONFIRM_TRANSACTION, CANCEL_TRANSACTION,

CANCEL_INFERIORS and REQUEST INFERIOR_STATUSES messages are

to be sent; if a CONTEXT was related to the BEGIN this parameter is absent

inferior-address-as-inferior- for a non-top-most transaction (a CONTEXT was
related to the BEGIN), thisis the “inferior-address-as-trferior” used in the
enrolment with the Superior identified by the CONTEXT related to the BEGIN.
The parameter is optiona (implementor’ s choice) if thisis not a top-most

transaction; it shall be absent if thisis atop-most transaction.

transaction-identifier if thisis atop-most transaction, thisis an globally-

unambiguous identifier for the new Decider (Composer or Coordinator). If thisis

not atop-most transaction, the transaction-identifier shall be the inferior-
identifier used in the enrolment with the Superior identified by the CONTEXT

related to the BEGIN.
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2116
2117

2118
2119
2120
2121
2122
2123
2124
2125
2126
2127
2128
2129
2130
2131
2132
2133
2134
2135
2136

2137
2138
2139
2140
2141
2142
2143
2144
2145
2146
2147
2148
2149
2150
2151

Note — The “transaction-identifier” may be identical to the “superior-
identifier” in the CONTEXT that is related to the BEGUN

qualifiers standardised or other qualifiers.

At implementation option, the “ decider-address-as-decider” and/or “inferior-address-as-
Haterier” and the “ superior-address-as-superier” in the related CONTEXT may be the same or
may be different. There is no genera requirement that they even use the same bindings. Any
may also be the same as the “target-address’ of the BEGIN message (the identifier on
messages will ensure they are applied to the appropriate Composer or Coordinator).

No FAULT messages are issued on receiving BEGUN.
PREPARE_INFERIORS

Sent from a Terminator to a Decider, but only if it isa Cohesion Composer, to tell it to
prepare al or some of itsinferiors, by sending PREPARE to any that have not aready sent
PREPARED, RESIGN or CANCELLED to the Decider (Composer) on its relationships as
Superior. If theinferiors-list parameter is absent, the request appliesto all theinferiors; if the
parameter is present, it applies only to the identified inferiors of the Decider (Composer).

Parameter Type
target-address BTP address
reply-address BTP address
transaction-identifier Identifier
inferiors-list List of Identifiers
qualifiers List of qualifiers

target-address the address to which the PREPARE_INFERIORS message is
sent. Thiswill be the decider-address from the BEGUN message.

reply-address the address of the Terminator sending the
PREPARE_INFERIORS message.

transaction identifier identifies the Decider and will be the transaction-identifier
from the BEGUN message.

inferiors-list defines which of the Inferiors of this Decider preparation is
requested for, using the “inferior-identifiers’ as on the ENROL received by the
Decider (initsrole as Superior). If this parameter is absent, the PREPARE
appliesto al Inferiors.
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2152
2153
2154
2155
2156
2157
2158
2159
2160
2161
2162
2163
2164
2165
2166
2167
2168
2169
2170
2171
2172
2173
2174
2175
2176
2177
2178
2179
2180
2181
2182
2183
2184
2185
2186
2187
2188

qualifiers standardised or other qualifiers.

For al Inferiorsidentified in the inferiors-list parameter (al Inferiorsif the parameter is
absent), from which none of PREPARED, CANCELLED or RESIGNED has been received,
the Decider shall issue PREPARE. It will reply to the Terminator, using the “ reply-address’
on the PREPARE_INFERIORS message, sending an INFERIOR_STATUSES message
giving the status of the Inferiorsidentified on theinferiors-list parameter (all of them if the
parameter was absent).

If one or more of the “inferior-identifier”sin the "inferior-list" is unknown (does not
correspond to an enrolled Inferior), a FAULT/Invalid-inferior shall be returned. The Decider
shall not send PREPARE to any Inferior.

Types of FAULT possible (sent to Superior address)

General

InvalidDecider —if Decider addressis unknown

Redirect — if the Decider- now has a different decider-address-as-decider |

UnknownTransaction — if the transaction-identifier is unknown

Invalidinferior —if ar-one or more inferior-handles on the inferiors-list is |
unknown

WrongState —if a CONFIRM_TRANSACTION or

CANCEL_TRANSACTION has aready been received by this

Composer.

The form PREPARE_INFERIORSY Al refersto a PREPARE_INFERIORS message where
the “inferiors-list” parameter is absent. The form PREPARE_INFERIORS/specific refersto a
PREPARE_INFERIORS message where the “inferiors-list” parameter is present.

CONFIRM_TRANSACTION

Sent from a Terminator to a Decider to request confirmation of the business transaction. If the
business transaction is a Cohesion, the confirm-set is specified by the “inferiors-list”
parameter.

Parameter Type
target-address BTP address
reply-address BTP address
transaction-identifier Identifier
inferiors-list List of Identifiers
report-hazard Boolean
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2189
2190
2191
2192
2193
2194
2195
2196
2197
2198
2199
2200
2201
2202
2203
2204
2205
2206
2207
2208
2209
2210
2211
2212
2213
2214
2215
2216
2217
2218
2219
2220
2221
2222
2223
2224

2225
2226
2227
2228
2229

2230
2231

Qualifiers List of qualifiers

target-address the address to which the CONFIRM_TRANSACTION message

issent. Thiswill be the " decider-address-as-decider” on the BEGUN message.

reply-address the address of the Terminator sending the
CONFIRM_TRANSACTION message.

transaction-identifier identifies the Decider. Thiswill be the transaction-

identifier from the BEGUN message.

inferiors-list defines which Inferiors enrolled with the Decider, if itisa
Cohesion Composer, are to be confirmed,- using the “inferior-identifiers’ ason
the ENROL received by the Decider (initsrole as Superior). Shall be absent if

the Decider is an Atom Coordinator.

report-hazard Defines whether the Terminator wishes to be informed of hazard

events and contradictory decisions within the business transaction. If “report-
hazard” is“true’, the receiver will wait until responses (CONFIRMED,
CANCELLED or HAZARD) have been received from al of itsinferiors,
ensuring that any hazard events are reported. If “report-hazard” is“fase’, the
Decider will reply with TRANSACTION_CONFIRMED-COMPLETE or
TRANSACTION_CANCELLED-COMPLETE as soon as the decision for the

transaction is known.

qualifiers standardised or other qualifiers.

If the “inferiors-list” parameter is present, the Inferiorsidentified shall be the “ confirm-set” of

the Cohesion. It the parameter is absent and the business transaction is a Cohesion, the
“confirm-set” shall be all remaining Inferiors. If the business transaction is an Atom, the

“confirm-set” is automatically all the Inferiors.

Any Inferiors from which RESIGN is received are not counted in the confirm-set.

If, for each of the Inferiorsin the confirm-set, PREPARE has not been sent and PREPARED

has not been received, PREPARE shall be issued to that Inferior.

NOTE -- If PREPARE has been sent but PREPARED not yet received from
an Inferior in the confirm-set, it is an implementation option whether and
when to re-send PREPARE. The Superior implementation may choose to re-
send PREPARE if there are indications that the earlier PREPARE was not

delivered.
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2232
2233
2234
2235
2236
2237
2238
2239
2240
2241
2242
2243
2244
2245
2246
2247
2248
2249
2250
2251
2252
2253
2254
2255
2256
2257
2258
2259
2260
2261
2262
2263
2264
2265
2266
2267
2268
2269
2270
2271
2272
2273
2274
2275
2276

A confirm decision may be made only if PREPARED has been received from all Inferiorsin

the “confirm-set”. The making of the decision shall be persistent (and if it is not possible to
persist the decision, it is not made). If there is only one remaining Inferior in the “confirm
set” and PREPARE has not been sent to it, CONFIRM_ONE_PHASE may be sent to it.

All remaining Inferiors that are not in the confirm set shall be cancelled.

If aconfirm decision is made and “report-hazard” was “fase’, a

TRANSACTION_CONFIRMED—COMPLETE message shall be sent to the “reply-address’.

If acancel decision is made and “report-hazard” was“false’, a

TRANSACTION_CANCELLED-COMPLETE message shall be sent to the “reply-address”. |

If “report-hazard” was “true” and any HAZARD or contradictory message was received (i.e.
CANCELLED from an Inferior in the confirm-set or CONFIRMED from an Inferior not in

the confirm-set), an INFERIOR_STATUSES reporting the status for all Inferiors shall be sent

to the “reply-address’.

If one or more of the "inferior-identifier"sin the "inferior-list" is unknown (does not

correspond to an enrolled Inferior), a FAULT/Invalid-inferior shall be returned. The Decider

shall not make a confirm decision and shall not send CONFIRM to any Inferior.

Types of FAULT possible (sent to “reply-address’)

General
InvalidDecider —if Decider addressis unknown

Redirect — if the Decider_now has a different decider-address-as-decider |

UnknownTransaction —if the transaction-identifier is unknown
Invalidinferior —if ar-one or more inferior handlesin the inferiors-listis |

unknown

WrongState —if a CANCEL_TRANSACTION has aready been

received .

Theform CONFIRM_TRANSACTION/all refersto a CONFIRM_TRANSACTION message

wherethe “inferiors-list” parameter is absent. The form

CONFIRM_TRANSACTION/specific refersto a CONFIRM_TRANSACTION message

wherethe “inferiors-list” parameter is present.

TRANSACTION_CONFIRMED

A Decider sends TRANSACTION_CONFIRMED to a Terminator in reply to

CONFIRM_TRANSACTION if dl of the confirm-set confirms (and, for a Cohesion, all other
Inferiors cancel) without reporting hazards, or if the Decider made a confirm decision and the

CONFIRM_TRANSACTION had a “report-hazards’ value of “false”.

Parameter Type
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Parameter Type

target-address BTP address
transaction-identifier identifier
qualifiers List of qualifiers
2277
2278 target-address the address to which the TRANSACTION_CONFIRMED is
2279 sent., thiswill be the “reply-address’ from the CONFIRM_TRANSACTION
2280 message.
2281
2282 transaction-identifier the “transaction-identifier” as on the BEGUN message
2283 (i.e. the identifier of the Decider as awhole).
2284
2285 qualifiers standardised or other qualifiers.
2286
2287 Typesof FAULT possible (sent to " decider-address-as-deeider”)
2288
2289 General
2290 InvalidTerminator —if Terminator address is unknown
2291 UnknownTransaction — if the transaction-identifier is unknown
2292
2293 CANCEL_TRANSACTION
2294
2295 Sent by a Terminator to a Decider at any time before CONFIRM_TRANSACTION has been
2296 sent.
2297
Parameter Type
target-address BTP address
reply-address BTP address
transaction-identifier Identifier
report-hazard Boolean
qualifiers List of qualifiers
2298
2299 target-address the address to which the CANCEL_TRANSACTION message is
2300 sent. Thiswill be the decider-address from the BEGUN message.
2301
2302 reply-address the address of the Terminator sending the
2303 CANCEL_TRANSACTION message.
2304
2305 transaction-identifier identifiesthe Decider and will be the transaction-
2306 identifier from the BEGUN message.
2307
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2308
2309
2310
2311
2312
2313
2314
2315
2316
2317
2318
2319
2320
2321
2322
2323
2324
2325
2326
2327
2328
2329
2330
2331
2332
2333
2334

2335
2336
2337
2338
2339
2340
2341
2342
2343
2344

report-hazard Defines whether the Terminator wishes to be informed of hazard
events and contradictory decisions within the business transaction. If “report-
hazard” is“true’, the receiver will wait until responses (CONFIRMED,
CANCELLED or HAZARD) have been received from al of itsinferiors,
ensuring that any hazard events are reported. If “report-hazard” is“false”, the
Decider will reply with TRANSACTION_CANCELLED immediately.

qualifiers standardised or other qualifiers.

The business transaction is cancelled — this is propagated to any remaining Inferiors by
issuing CANCEL to them. No more Inferiors will be permitted to enrol.

Types of FAULT possible (sent to Superior address)

General

InvalidDecider —if Decider addressis unknown

Redirect — if the Decider _now has a different decider-address-as-decider
UnknownTransaction —if the transaction-identifier is unknown
WrongState —if a CONFIRM_TRANSACTION has been received by
this Composer.

CANCEL_INFERIORS

Sent by a Terminator to a Decider, but only if is a Cohesion Composer, at any time before
CONFIRM_TRANSACTION or CANCEL_TRANSACTION has been sent.

Parameter Type
target-address BTP address
reply-address BTP address
transaction-identifier Identifier
inferiors-list List of Identifiers
qualifiers List of qualifiers

target-address the address to which the CANCEL_TRANSACTION message is
sent. Thiswill be the decider-address from the BEGUN message.

reply-address the address of the Terminator sending the
CANCEL_TRANSACTION message.

transaction-identifier identifies the Decider and will be the transaction-
identifier from the BEGUN message.

OASISBTPDraft Specification 0.9.2.3, 18 Mar ch 2002 Page 64 of 145



2345
2346
2347
2348
2349
2350
2351
2352
2353
2354

2355
2356
2357

2358
2359
2360
2361
2362
2363
2364
2365
2366
2367
2368
2369
2370
2371
2372
2373
2374
2375
2376
2377
2378
2379
2380
2381
2382
2383
2384

inferiors-list defines which of the Inferiors of this Decider are to be cancelled,
using the “inferior-identifiers’ as on the ENROL received by the Decider (inits

role as Superior).

qualifiers standardised or other qualifiers.

Only the Inferiorsidentified in the inferiors-list are to be cancelled. Any other inferiors are

unaffected by a CANCEL_INFERIORS. Further Inferiors may be enrolled.

Note— A CANCEL_INFERIORS for all of the currently enrolled Inferiors

will leave the cohesion ‘empty’, but permitted to continue with new
Inferiors, if any enrol.

If one or more of the "inferior-identifier"sin the "inferior-list" is unknown (does not

correspond to an enrolled Inferior), a FAULT/Invalid-inferior shall be returned. It isan

implementation option whether CANCEL is sent to any of the Inferiorsthat are validly

identified in the "inferiors-list".

Types of FAULT possible (sent to Superior address)

General
InvalidDecider —if Decider addressis unknown

Redirect — if the Decider_now has a different decider-address-as-decider |

UnknownTransaction —if the transaction-identifier is unknown

Invalidinferior — if an-one or more inferior-handle on the inferiors-listis

unknown
WrongState —if a CONFIRM_TRANSACTION or

CANCEL_TRANSACTION has been received by this Composer.

TRANSACTION_CANCELLED

A Decider sends TRANSACTION_CANCELLED to a Terminator in reply to
CANCEL_TRANSACTION or inreply to CONFIRM_TRANSACTION if the Decider

decided to cancdl. In both cases, TRANSACTION_CANCELLED isused only if al Inferiors

cancelled without reporting hazards or the CANCEL_TRANSACTION or
CONFIRM_TRANSACTION had a“report-hazard” value of “false.

Parameter
target-address BTP address
transaction-identifier identifier
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qualifiers List of qualifiers

2385
2386 target-address the address to which the TRANSACTION_CANCELLED is
2387 sent. Thiswill be the “reply-address’ from the CANCEL_TRANSACTION or
2388 CONFIRM_TRANSACTION message.
2389
2390 transaction-identifier the “transaction-identifier” as on the BEGUN message
2391 (i.e. the identifier of the Decider as awhole).
2392
2393 qualifiers standardised or other qualifiers.
2394
2395 Types of FAULT possible (sent to " decider-address-as-deeider”)
2396
2397 General
2398 InvalidTerminator —if Terminator addressis unknown
2399 UnknownTransaction —if the transaction-identifier is unknown
2400
2401
2402  REQUEST_INFERIOR_STATUSES
2403
2404 Sent to a Decider to ask it to report the status of its Inferiors with an INFERIOR_STATUSES
2405 message. It can also be sent to any actor with an “superior-address-as-superier” or “inferior-
2406 address-as-iaterior”, asking it about the status of that transaction tree nodes Inferiors, if there
2407 are any. In thislatter case, the receiver may reject the request with a FAUL T (StatusRefused).
2408 If itis prepared to reply, but has no Inferiors, it replies with an INFERIOR_STATUSES with
2409 an empty “status-list” parameter.
2410

Parameter Type

target-address BTP address

reply-address BTP address

target-identifier Identifier

inferiors-list List of Identifiers

qualifiers List of qualifiers
2411
2412 target-address the address to which the REQUEST _ STATUS message is sent.
2413 When used to a Decider, thiswill be the “ decider-address-as-decider” from the
2414 BEGUN message. Otherwise it may be an “ superior-address-as-superier” from a
2415 CONTEXT or “inferior-address-as-inferior” from an ENROL message.
2416
2417 reply-address the address to which the replying INFERIOR_STATUSES isto
2418 be sent
2419
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2420
2421
2422
2423
2424
2425
2426
2427
2428
2429
2430
2431
2432
2433
2434
2435
2436
2437
2438
2439
2440
2441
2442
2443
2444
2445
2446
2447
2448
2449
2450
2451
2452
2453
2454

2455
2456
2457
2458

target-identifier identifies the transaction (or transaction tree node). When the
message is used to a Decider, thiswill be the transaction-identifier from the
BEGUN message. Otherwise it will be the superior-identifier from a CONTEXT
or an inferior-identifier from an ENROL message.

inferiors-list defines which inferiors enrolled with the target are to be included
inthe INFERIOR_STATUSES, using the “inferior-identifiers’ as on the ENROL
received by the Decider (initsrole as Superior). If the list is absent, the status of
al enrolled Inferiors will be reported.

qualifiers standardised or other qualifiers.
Types of FAULT possible (sent to reply-address)

General

Redirect — if the intended target now has a different address

StatusRefused - if the receiver is not prepared to report its status to the
sender of this message. This “fault-type” shall not be issued when a Decider
receives REQUES_STATUSES from the Terminator.

UnknownTransaction — if the transaction-identifier is unknown

Theform REQUEST _INFERIOR_STATUSESYall refersto aREQUEST _STATUS with the
inferiors-list absent. The form REQUEST _INFERIOR_STATUS/specific refersto a
REQUEST_INFERIOR_STATUS with the inferiors-list present.

INFERIOR_STATUSES

Sent by a Decider to report the status of all or some of itsinferiorsin responseto a
REQUEST _INFERIOR_STATUSES, PREPARE_INFERIORS, CANCEL_INFERIORS,
CANCEL_TRANSACTION with “report-hazard” value of “true” and
CONFIRM_TRANSACTION with “report-hazard” value of “true’. It is aso used by any
actor in response to areceived REQUEST _INFERIOR_STATUSES to report the status of
inferiors, if there are any.

Parameter Type

target-address BTP address
responders-identifier Identifier

status-list Set of Status items - see below
general-qualifiers List of qualifiers

target-address the address to which the INFERIOR_STATUSES is sent. This
will be the “reply-address’ on the received message
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2459
2460
2461
2462
2463
2464

2465
2466
2467
2468

responders-identifier the target-identifier used on the
REQUEST INFERIOR_STATUSES.

status-list contains a number of Status-items, each reporting the status of one of
the inferiors of the Decider. The fields of a Status-item are

Field

Inferior-identifier

Status

Qualifiers

Type
Inferior-identifier, identifying which inferior this
Status-item contains information for.

One of the status values below (these are a
subset of those for STATUS)

A list of qualifiers as received from the particular
inferior or associated with the inferior in earlier
messages (e.g. an Inferior name qualifier).

The status value reports the current status of the particular inferior, as known to
the Decider (Composer or Coordinator). Values are:

status value
active
resigned

preparing

prepared

autonomously confirmed

autonomously cancelled

confirming

confirmed

cancelling

cancelled

cancel-contradiction
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Meaning
The Inferior is enrolled
RESIGNED has been received from the Inferior

PREPARE has been sent to the inferior, none of
PREPARED, RESIGNED, CANCELLED, HAZARD have
been received

PREPARED has been received

CONFIRMED/auto has been received, no completion
message has been sent

PREPARED had been received, and since then
CANCELLED has been received but no completion
message has been sent

CONFIRM has been sent, no outcome reply has been
received

CONFIRMED/response has been received

CANCEL has been sent, no outcome reply has been
received

CANCELLED has been received, and PREPARED was
not received previously

Confirm had been ordered (and may have been sent), but
CANCELLED was received
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status value Meaning

confirm-contradiction Cancel had been ordered (and may have been sent) but
CONFIRM/auto was received
hazard A HAZARD message has been received
invalid No such inferior is enrolled (used only in reply to a
REQUEST_INFERIOR_STATUSES/specific)

2469
2470 General qualifiers standardised or other qualifiers applying to the
2471 INFERIOR_STATUSES as awhole. Each Status-item contains a*“qualifiers’
2472 field containing qualifiers applying to (and received from) the particular Inferior.
2473
2474 If the inferiors-list parameter was present on the received message, only the inferiors
2475 identified by that parameter shall have their status reported in status-list of this message. If
2476 theinferiors-list parameter was absent, the status of all enrolled inferiors shall be reported,
2477 except that an inferior that had been reported as cancelled or resigned on a previous
2478 INFERIOR_STATUSES message may be omitted (sender’ s option).
2479
2480 Types of FAULT possible (sent to “decider-address-as-decider”)
2481
2482 General
2483 InvalidTerminator —if Terminator addressis unknown
2484 UnknownTransaction —if the transaction-identifier is unknown
2485
2486
2487
2488
2489 Groups—combinations of related messages
2490
2491 The following combinations of messages form related groups, for which the meaning of the
2492 group is not just the aggregate of the meanings of the messages. The“&” notation is used to
2493 indicate relatedness. M essages appearing in parentheses in the names of groupsin this section
2494 indicate messages that may or may not be present. The notation A & B/ & Cinagroup name
2495 in this section indicates a group that contains A and B or A and C or A, B and C, possibly
2496 with any of those appearing more than once.
2497
2498 CONTEXT & application message
2499
2500 M eaning: the transmission of the application message is deemed to be part of the
2501 business transaction identified by the CONTEXT. The exact effect of thisfor application
2502 work implied by the transmission of the message is determined by the application —in
2503 many cases, it will mean the effects of the application message are to be subject to the
2504 outcome delivered to an enrolled Inferior, thus requiring the enrolment of a new Inferior
2505 if no appropriate Inferior isenrolled or if the CONTEXT isfor cohesion.
2506
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2507
2508
2509
2510
2511
2512
2513
2514
2515
2516
2517
2518
2519
2520
2521
2522
2523
2524

2525
2526
2527
2528
2529

2530
2531
2532
2533
2534
2535
2536
2537
2538
2539
2540
2541
2542
2543
2544
2545
2546
2547
2548
2549
2550
2551

tar get-address: the “target-address” is that of the application message. It is not required
that the application address be aBTP address (in particular, there is no BTP-defined
“additional information” field — the application protocol (and its binding) may or may not
have a similar construct).

There may be multiple application messages related to a single CONTEXT message. Al
the application messages so related are deemed to be part of the business transaction
identified by the CONTEXT. This specification does not imply any further relatedness
among the application messages themselves (though the application might).

The actor that sends the group shall retain knowledge of the Superior addressin the
CONTEXT. If the CONTEXT isa CONTEXT/atom, the actor shall also keep track of
transmitted CONTEXTs for which no CONTEXT_REPLY has been received.

If the CONTEXT isa CONTEXT/atom, the actor receiving the CONTEXT shall ensure
that a CONTEXT_REPLY message is sent back to the “reply-address’ of the CONTEXT
with the appropriate completion status.

Note — The representation of the relation between CONTEXT and one or
more application messages depends on the binding to the carrier protocol. It
is not necessary that the CONTEXT and application messages be closdly
associated “on the wire” (or even sent on the same connection) — some kind
of referencing mechanism may be used.

CONTEXT_REPLY & ENROL

Meaning: the enrolment of the Inferior identified in the ENROL isto be performed with
the Superior identified in the CONTEXT message this CONTEXT_REPLY isreplying
to. If the “completion-status’ of CONTEXT_REPLY is“related”, failure of this
enrolment shall prevent the confirmation of the business transaction.

tar get-addr ess: the “target-address’ is that of the CONTEXT_REPLY . Thiswill be the
“reply-address’ of the CONTEXT message (in many cases, including request/reply
application exchanges, this address will usually be implicit).

The “target-address’ of the ENROL message is omitted.

The actor receiving the related group will use the retained Superior address from the
CONTEXT sent earlier to forward the ENROL. When doing so, it changes the ENROL to
ask for aresponse (if it was an ENROL/no-rsp-req) and suppliesits own address as the
“reply-address’, remembering the original “reply-address’ if there was one.

If ENROLLED isreceived and the original received ENROL was ENROL/rsp-req, the
ENROLLED isforwarded back to the origina “reply-address’.
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2574
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2576
2577
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2588
2589

2590
2501
2592
2593
2594
2595
2596

If this attempt fails (i.e. ENROLLED is not received), and the “ completion-status’ of the
CONTEXT_REPLY was “related”, the actor is required to ensure that the Superior does
not proceed to confirmation. How thisis achieved is an implementation option, but must
take account of the possibility that direct communication with the Superior may fail. (One
method isto prevent CONFIRM_TRANSACTION being sent to the Superior (initsrole
as Decider); another is to enrol as another Inferior before sending the original CONTEXT
out with an application message). If the Superior is a sub-coordinator or sub-composer,
an enrolment failure must ensure the sub-coordinator does not send PREPARED to its
own Superior.

If the actor receiving the related group is also the Superior (i.e. it has the same binding
address), the explicit forwarding of the ENROL is not required, but the resultant effect —
that if enrolment fails the Superior does not confirm or issue PREPARED - shall be the
same.

A CONTEXT_REPLY & ENROL group may contain multiple ENROL messages, for
several Inferiors. Each ENROL shall be forwarded and an ENROLLED reply received
before the Superior is allowed to confirm if the “ completion-status’ in the
CONTEXT_REPLY was “related”.

When the group is constructed, if the CONTEXT had “superior-type” value of “atom”,
the “completion-status’ of the CONTEXT_REPLY shall be “related”. If the “superior-
type” was “cohesive’, the “completion-status’ shall be “ completed” or “related” (as
required by the application). If the valueis“completed”, the actor receiving the group
shall forward the ENROLSs, but is not required to (though it may) prevent confirmation.

CONTEXT_REPLY (& ENROL) & PREPARED / & CANCELLED

This combination is characterised by arelated CONTEXT_REPLY and either or both of
PREPARED and CANCELLED, with or without ENROL.

Meaning: If ENROL is present, the meaning and required processing is the same as for
CONTEXT_REPLY & ENROL. The PREPARED or CANCELLED message(s) are
forwarded to the Superior identified in the CONTEXT message this CONTEXT_REPLY

isreplying to.

Note — the combination of CONTEXT_REPLY & ENROL & CANCELLED
may be used to force cancellation of an atom

tar get-addr ess: the “target-address’ is that of the CONTEXT_REPLY . Thiswill be the
“reply-address’ of the CONTEXT message (in many cases, including request/reply
application exchanges, this address will usually be implicit).

The “target-address’ of the PREPARED and CANCELLED message is omitted — they
will be sent to the Superior identified in the earlier CONTEXT message.
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The actor receiving the group forwards the PREPARED or CANCLLED message to the
Superior in asfor an ENROL, using the retained Superior address from the CONTEXT
sent earlier, except there is no reply required from the Superior.

If (asisusual) an ENROL and PREPARED or CANCELLED message are for the same
Inferior, the ENROL shall be sent first, but the actor need not wait for the ENROLLED to
come back before sending the PREPARED or CANCELLED (so an
ENROL+PREPARED bundle from this actor to the Superior could be used).

The group can contain multiple ENROL, PREPARED and CANCELLED messages.
Each PREPARED and CANCELLED message will be for adifferent Inferior.. Thereis
no constraint on the order of their forwarding, except that ENROL and PREPARED or
CANCELLED for the same Inferior shall be delivered to the Superior in the order
ENROL first, followed by the other message for that Inferior.

CONTEXT_REPLY & ENROL & application message (& PREPARED)

This combination is characterised by arelated CONTEXT_REPLY, ENROL and an
application message. PREPARED may or may not be present in the related group.

Meaning: the relation between the BTP messagesiis as for the preceding groups, The
transmission of the application message (and application effectsimplied by its
transmission) has been associated with the Inferior identified by the ENROL and will be
subject to the outcome delivered to that Inferior.

target-address: the “target-address” of the group is the “target-address” of the
CONTEXT_REPLY which shall also be the “target-address’ of the application message.
The ENROL and PREPARED messages do not contain their “target-address’ parameters.

The processing of ENROL and PREPARED messages is the same as for the previous
groups.

This group can be used when participation in business transaction (normally a cohesion),
isinitiated by the service (Inferior) side, which fetches or acquiresthe CONTEXT, with
some associated application semantic, performs some work for the transaction and sends
an application message with arelated ENROL. The CONTEXT_REPLY allowsthe
addressing of the application (and the CONTEXT_REPLY) to be distinct from that of the
Superior.

The actor receiving the group may associate the “inferior-identifier” received on the
ENROLwith the application message in a manner that is visible to the application
receiving the message (e.g. for subsequent use in Terminator:Decider exchanges).
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BEGUN & CONTEXT

Meaning: the CONTEXT isthat for the new business transaction, containing the

Superior address.

tar get-address: the “target-address’ is that of the BEGUN message — this will be the

“reply-address’ of the earlier BEGIN message.

BEGIN & CONTEXT

M eaning: the new business transaction is to be an Inferior (sub-coordinator or sub-
composer) of the Superior identified by the CONTEXT. The Factory (receiver of the

BEGIN) will perform the enrolment.

tar get-address: the “target-address’ isthat of the BEGIN — this will be the address of the

Factory.

Standard qualifiers

The following qualifiers are expected to be of general use to many applications and
environments. The URI “ur n: oasi s: nanes: tc: BTP: 1. 0: qual i fi ers” isusedinthe

Quadlifier group value for the qualifiers defined here.

Transaction timelimit

The transaction timelimit allows the Superior (or an application element initiating the
business transaction) to indicate the expected length of the active phase, and thus give an
indication to the Inferior of when it would be appropriate to initiate cancellation if the active
phase appears to continue too long. The time limit ends (the clock stops) when the Inferior

decides to be prepared and issues PREPARED to the Superior.

It should be noted that the expiry of the time limit does not change the permissible actions of

the Inferior. At any time prior to deciding to be prepared (for an Inferior), the Inferior is

per mitted to initiate cancellation for internal reasons. The timelimit gives an indication to the

entity of when it will be useful to exercise thisright.
The qualifier is propagated on a CONTEXT message.
The*Qualifier name” shall be“t ransaction-tinmelint”.

The “Content” shall contain the following field:

Content field Type

Timelimit Integer
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Timelimit indicates the maximum (further) duration, expressed as whole seconds from the
time of transmission of the containing CONTEXT, of the active phase of the business
transaction.

Inferior timeout

This qualifier allows an Inferior to limit the duration of its*promise”, when sending
PREPARED, that it will maintain the ability to confirm or cancel the effects of all associated
operations. Without this qualifier, an Inferior is expected to retain the ability to confirm or
cancdl indefinitely. If the timeout does expire, the Inferior is released fromits promise and
can apply the decision indicated in the qualifier.

It should be noted that BTP recognises the possibility that an Inferior may be forced to apply
aconfirm or cancel decision before the CONFIRM or CANCEL isreceived and before this
timeout expires (or if this qualifier is not used). Such adecision istermed a heuristic decision,
and (as with other transaction mechanisms), is considered to be an exceptional event. Aswith
heuristic decisions, the taking of an autonomous decision by alnferior subsequent to the
expiry of thistimeout, isliable to cause contradictory decisions across the business
transaction. BTP ensures that at least the occurrence of such a contradiction will be
(eventually) reported to the Superior of the business transaction. BTP treats “true” heuristic
decisions and autonomous decisions after timeout the same way — in fact, the expiry in this
timeout does not cause a qualitative (state table) change in what can happen, but rather a step
change in the probability that it will.

The expiry of the timeout does not strictly require that the Inferior immediately invokes the
intended decision, only that is at liberty to do so. An implementation may choose to only
apply the decision if thereis contention for the underlying resource, for example.
Nevertheless, Superiors are recommended to avoid relying on this and ensure decisions for
the business transaction are made before these timeouts expire (and allow a margin of error
for network latency etc.).

The qualifier may be present on a PREPARED message. If the PREPARED message has the
“default-is cancel” parameter “true”, then the “IntendedDecision” field of this qualifier shall
have the value “cancel”.

The“Qudifier name’ shall be“i nferi or-ti meout”.

The“ Content” shall contain the following fields:

Content field Type
Timeout Integer
IntendedDecision “confirm” or “cancel”

Timeout indicates how long, expressed as whole seconds from the time of transmission of the
carrying message, the Inferior intends to maintain its ability to either confirm or cancel the
effects of the associated operations, as ordered by the receiving Superior.
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IntendedDecision indicates which outcome will be applied, if the timeout completes and an
autonomous decision is made.

Minimum inferior timeout

This qualifier allows a Superior to constrain the Inferior timeout qualifier received from the
Inferior. If a Superior knows that the decision for the business transaction will not be
determined for some period, it can require that Inferiors do not send PREPARED messages
with Inferior timeouts that would expire before then. An Inferior that is unable or unwilling to
send a PREPARED message with alonger (or no) timeout should cancel, and reply with
CANCELLED.

The qualifier may be present on a CONTEXT, ENROLLED or PREPARE message. If
present on more than one, and with different values of the MinimumTimeout field, the value
on ENROLLED shall prevail over that on CONTEXT and the value on PREPARE shall
prevail over either of the others.

The“Quadlifier name” shall be “mi ni mum i nferior-ti meout”.

The “Content” shall contain the following field:

Content field Type
MinimumTimeout Integer

Minimum Timeout is the minimum value of timeout, expressed as whole seconds, that will be
acceptable in the Inferior timeout qualifier on an answering PREPARED message.

Inferior name

This qualifier allows an Enroller to supply a name for the Inferior that will be visible on
INFERIOR_STATUSES and thus alow the Terminator to determine which Inferior (of the
Composer or Coordinator) is related to which application work. Thisisin addition to the
“inferior-identifier” field. The name can be human-readable and can also be used in fault
tracing, debugging and auditing.

The nameis never used by the BTP actors themselvesto identify each other or to direct
messages. (The BTP actors use the addresses and the identifiers in the message parameters
for those purposes.)

This specification makes no requirement that the names are unambiguous within any scope
(unlike the globally unambiguous “inferior-identifier” on ENROLLED and BEGUN). Other
specifications, including those defining use of BTP with a particular application may place
requirements on the use and form of the names. (This may include reference to information
passed in application messages or in other, non-standardised, qualifiers.)
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The qualifier may be present on BEGIN, ENROL and in the “qualifiers’ field of a Status-item
in INFERIOR_STATUSES. It is present on BEGIN only if thereis arelated CONTEXT; if
present, the same qualifier value should be included in the consequent ENROL. If
INFERIOR_STATUSES includes a Status-item for an Inferior whose ENROL had an
inferior-name qualifier, the same qualifier value should be included in the Status-item.

The“Quadlifier -name” shall be“i nf eri or - nane”

The “Content” shall contain the following fields:

Content field Type
inferior-name String

Inferior name the name assigned to the enrolling Inferior.
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State Tables
Explanation of the state tables

The state tables deal with the state transitions of the Superior and Inferior roles and which
message can be sent and received in each state. The state tables directly cover only asingle,
bi-lateral Superior:Inferior relationship. The interactions between, for example, multiple
Inferiors of asingle Superior that will apply the same decision to al or some (of them , are
dealt with in the definitions of the “decision” events which also specify when changes are
made to persistent state information (see below).

There are two state tables, one for Superior, one for Inferior. States are identified by aletter-
digit pair, with upper-case letters for the superior, lower-case for the inferior. The same letter
IS used to group states which have the same, or smilar, persistent state, with the digit
indicating volatile state changes or minor variations. Corresponding upper and lower-case
letters are used to identify (approximately) corresponding Superior and Inferior states.

The Inferior table includes events occurring both at the Inferior as such and at the associated
Enroller, asthe Enroller’ s actions are constrained by and constrain the Inferior role itself.

Status queries

In BTP the messages SUPERIOR_STATE and INFERIOR_STATE are available to prompt
the peer to report its current state by repeating the previous message (when thisis alowed) or
by sending the other *_ STATE message. The“reply_requested” parameter of these messages
distinguishes between their use as a prompt and as areply. An implementation receiving a

* STATE message with “reply_requested” as “true” is not required to reply immediately — it
may choose to delay any reply until adecision event occurs and then send the appropriate
new message (e.g. on receiving INFERIOR_STATE/prepared/y while in state E1, a superior
is permitted to delay until it has performed “ decide to confirm” or * decide to cancel”).
However, this may cause the other side to repeatedly send interrogatory * STATE messages.

Note that a Superior (or some entity standing in for a now-extinct Superior) uses
SUPERIOR_STATE/unknown to reply to messages received from an Inferior where the
Superior:Inferior relationship isin an unknown (using state “Y1"). The* STATE messages
with a“state” value “inaccessible” can be used as areply when any message is received and
the implementation is temporarily unable to determine whether the relationship is known or
what the state is. Other than these cases, the*  STATE messages with “ response-requested”
equal to “false” are only sent when the other message with “response-requested” equal to
“true’ has been received and no other message has been sent.

Decision events

The persistent state changes (equivalent to logging in aregular transaction system) and some
other events are modelled as “ decision events’ (e.g. “decide to confirm”, “decide to be
prepared”). The exact nature of the real events and changes in an implementation that are
modelled by these events depends on the position of the Superior or Inferior within the
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2833 business transaction and on features of the implementation (e.g. making of a persistent record

2834 of the decision means that the information will survive at least some failures that otherwise
2835 lose state information, but the level of survival depends on the purpose of the

263 implementation). Thile ZFzble 2T able 2Table? Jnd Teble Trane 3TableaT Aiadkefine the |
2837 decision events.

2838

2839 In some cases, an implementation may not need to make an active change to have a persistent
2840 record of adecision, provided that the implementation will restore itself to the appropriate
2841 state on recovery. For example, an (inferior) implementation that “decided to be prepared”,
2842 and recorded a timeout (to cancel) in the persistent information for that decision (signalled via
2843 the appropriate qualifier on PREPARED), could treat the presence of an expired record as a
2844 record of “decide to cancel autonomously”, provided it always updated such arecord as part
2845 of the “apply ordered confirmation” decision event.

2846

2847 The Superior event “decide to prepare” is considered semi-persistent. Since the sending of
2848 PREPARE indicates that the application exchange (to associate operations with the Inferior)
2849 is complete, it is not meaningful for the Superior:Inferior relationship to revert to an earlier
2850 state corresponding to an incompl ete application exchange. However, implementations are
2851 not required to make the sending of PREPARE persistent in terms of recovery — a Superior
2852 that experiences failure after sending PREPARE may, on recovery, have no information
2853 about the transaction, in which caseit is considered to be in the completed state (Z), which
2854 will imply the cancellation of the Inferior and its associated operations.

2855

2856 Where a Superior isitself an Inferior (to another Superior entity), in a hierarchic tree, its
2857 “decideto confirm” and “decide to cancel” decisionswill in fact be the receipt of a

2858 CONFIRM or CANCEL instruction from its own Superior, without necessary change of local
2859 persistent information (which would combine both superior and inferior information, pointing
2860 both up and down the tree).

2861

2862

2863 Disruptions - failure events

2864

2865 Failure events are modelled as “ disruption”. A failure and the subsequent recovery will (or
2866 may) cause a change of state. The disruption eventsin the state tables model different extents
2867 of loss of state information. An implementation is not required to exhibit all the possible
2868 disruption events, but it is not allowed to exhibit state transitions that do not correspond to a
2869 possible disruption.

2870

2871 In addition to the disruption eventsin the tables, thereisan implicit “disruption 0" event,
2872 which involves possible interruption of service and loss of messages in transit, but no change
2873 of state (either because no state information was lost, or because recovery from persistent
2874 information restores the implementation to the same state). The “disruption 0” event would
2875 typically be an appropriate abstraction for acommunication failure.

2876

2877 Invalid cells and assumptions of the communication mechanism

2878
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2879 The empty cellsin state table represent events that cannot happen. For events corresponding

2880 to sending a message or any of the decision events, this prohibition is absolute—e.g. a

2881 conformant implementation in the Superior active state “B1” will not send CONFIRM. For
2882 events corresponding to receiving a message, the interpretation depends on the properties of
2883 the underlying communi cations mechanism.

2884

2885 For all communication mechanisms, it is assumed that

2886 a) thetwo directions of the Superior:Inferior communication are not synchronised —
2887 that is messages travelling in opposite directions can cross each other to any
2888 degree; any number of messages may bein transit in either direction; and

2889 b) messages may be lost arbitrarily

2890

2891 If the communication mechanisms guarantee ordered delivery (i.e. that messages, if delivered
2892 at al, are ddlivered to the receiver in the order they were sent) , then receipt of amessagein a
2893 state where the corresponding cell is empty indicates that the far-side has sent a message out
2894 of order —aFAULT message with the “fault-type” “WrongState” can be returned.

2895

2896 If the communication mechanisms cannot guarantee ordered delivery, then messages received
2897 where the corresponding cell is empty should be ignored. Assuming the far-sideis

2898 conformant, these messages can assumed to be “stale” and have been overtaken by messages
2899 sent later but already delivered. (If the far-side is non-conformant, there is a problem

2900 anyway).

2901

2902 Meaning of statetable events

2903

2904 Thetablesin this section define the events (rows) in the state tables. Thble 1TabledTable |
2905 mai nes the events corresponding to sending or receiving BTP messages and the
2906 disruption events. !|ab|e 2Table 2Table 2T able 2 plescri bes the decision events for an Inferior,
2907 [Table 3Fabre-2Table 3Table3 Those for a Superior.

2908

2909 The decision events for a Superior, defined in !|ab| e 3Table3Table 3Table 3 |cannot be

2910 specified without reference to other Inferiors to which it is Superior and to its relation with
2911 the application or other entity that (acting ultimately on behalf of the application) drivesit.
2912

2913 Theterm “remaining Inferiors’ refers to any actors to which this endpoint is Superior and
2914 which are to be treated as an atomic decision unit with (and thus including) the Inferior on
2915 thisrelationship. If the CONTEXT for this Superior:Inferior relationship had a“superior-
2916 type” of “atom”, thiswill be all Inferiors established with same Superior address and

2917 “superior-identifier” except those from which RESIGN has been received. If the CONTEXT
2918 had “ superior-type” of “cohesion”, the “remaining Inferiors” excludes any that it has been
2919 determined will be cancelled, as well as any that have resigned —in other words it includes
2920 only those for which a confirm decision is still possible or has been made. The determination
2921 of exactly which Inferiors are “remaining Inferiors’ in a cohesion is determined, in some
2922 way, by the application. The term “Other remaining Inferiors” excludes this Inferior on this
2923 relationship. A Superior with asingle Inferior will have no “other remaining Inferiors’.

2924
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In order to ensure that the confirmation decision is delivered to all remaining Inferiors,
despite failures, the Superior must persistently record which these Inferiors are (i.e. their
addresses and identifiers). It must also either record that the decision is confirm, or ensure
that the confirm decision (if there is one) is persistently recorded somewhere else, and that it
will betold about it. Thislatter would apply if the Superior were also BTP Inferior to another
entity which persisted a confirm decision (or recursively deferred it still higher). However,
since there is no requirement that the Superior be also a BTP Inferior to any other entity, the
behaviour of asking another entity to make (and persist) the confirm decision is termed
"offering confirmation” - the Superior offers the possible confirmation of itself, and its
remaining Inferiors to some other entity. If that entity (or something higher up) then does
make and persist a confirm decision, the Superior is "instructed to confirm" (whichis
equivalent BTP CONFIRM).

The application, or an entity acting indirectly on behalf of the application, may request a
Superior to prepare an Inferior (or all Inferiors). Thistypically implies that there will be no
more operations associated with the Inferior. Following arequest to prepare al remaining
Inferiors, the Superior may offer confirmation to the entity that requested the prepare. (If the
Superior isalso aBTP Inferior, its superior can be considered an entity acting on behalf of the
application.)

The application, or an entity acting indirectly on behalf of the application, may also request

confirmation. This means the Superior is to attempt to make and persist a confirm decision
itself, rather than offer confirmation.

Tablel: send, receive and disruption events

Event name Meaning

send/receive ENROL/rsp-req send/receive ENROL with response-requested = true

send/receive ENROL/no-rsp-req send/receive ENROL with response-requested = false

send/receive RESIGN/rsp-req send/receive RESIGN with response-requested = true

send/receive RESIGN/no-rsp-req send/receive RESIGN with response-requested = false

send/receive PREPARED send/receive PREPARED, with default-cancel = false

send/receive PREPARED/cancel send/receive PREPARED, with default-cancel = true

send/receive CONFIRMED/auto send/receive CONFIRMED, with confirm-received =
true

send/receive CONFIRMED/response send/receive CONFIRMED, with confirm-received =
false

send/receive HAZARD send/receive HAZARD

send/receive INF_STATE***ly send/receive INFERIOR_STATE with status *** and
response-requested = true
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2951
2952

Event name

Meaning

send/receive INF_STATE/***

send/receive INFERIOR_STATE with status *** and
response-requested = false

send/receive SUP_STATE/**y

send/receive SUPERIOR_STATE with status *** and
response-requested = true (“prepared-rcvd” represents
“prepared-received”)

send/receive SUP_STATE/**

send/receive SUPERIOR_STATE with status *** and
response-requested = false (“prepared-revd”
represents “prepared-received”)

disruption ***

Loss of state— new state is state applying after any
local recovery processes complete

Table?2

: Decision eventsfor Inferior

Event name

Meaning

decide to resign

Any associated operations have had no effect (data
state is unchanged)).

decide to be prepared

Effects of all associated operations can be confirmed or
cancelled;

information to retain confirm/cancel ability has been
made persistent

decide to be prepared/cancel

As “decide to be prepared”;

the persistent information specifies that the default
action will be to cancel

decide to confirm autonomously

Decision to confirm autonomously has been made
persistent;

the effects of associated operations will be confirmed
regardless of failures

decide to cancel autonomously

Decision to cancel autonomously has been made
persistent

the effects of associated operations will be cancelled
regardless of failures

apply ordered confirmation

Effects of all associated operations have been
confirmed:;

Persistent information is effectively removed

remove persistent information

Persistent information is effectively removed;
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Event name Meaning

detect problem * For at least some of the associated operations, EITHER

o0 they cannot be consistently cancelled or
consistently confirmed; OR

0 itcannot be determined whether they will be
cancelled or confirmed

* AND, information about this is not persistent

detect and record problem  As for the first condition of “detect problem”

* information recording this has been persisted (to the
degree considered appropriate), or the detection itself is
persistent. (i.e. will be re-detected on recovery)

2953
2954 Table 3: Decision eventsfor a Superior
Event name M eaning
decide to confirm one-phase * Allassociated application messages to be sent to the

service have been sent;
*  There are no other remaining Inferiors

e [fanatom, all enrolments that would create other
Inferiors have completed (no outstanding
CONTEXT_REPLYs)

* The Superior has been requested to confirm

decide to prepare » Allassociated application messages to be sent to the
service have been sent;

*  The Superior has been requested to prepare this Inferior

decide to confirm e FEither

0 PREPARED or PREPARED/cancel has been
received from all other remaining Inferiors; AND

Superior has been requested to confirm; AND

persistent information records the confirm
decision and identifies all remaining Inferiors;

0  persistent information records an offer of
confirmation and has been instructed to confirm

decide to cancel *  Superior has not offered confirmation; OR

»  Superior has offered confirmation and has been
instructed to cancel; OR
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Event name Meaning

*  Superior has offered confirmation but has made an
autonomous cancellation decision

remove confirm information Persistent information has been effectively removed;
record contradiction * Information recording the contradiction has been
persisted (to the degree considered appropriate)

2955
2956 Persistent information
2957
2958 Persisted information (especially prepared information at an Inferior, confirm information at a
2959 Superior) may include qualifications of the state carried in Qualifiers of the corresponding
2960 message (e.g. inferior timeouts in prepared information). It may also include application-
2961 specific information (especialy in Inferiors) to allow the future confirmation or cancellation
2962 of the associated operations. In some cases it will also include information allowing an
2963 application message sent with a BTP message (e.g. PREPARED) to be repeated.
2964
2965 The “effective” removal of persistent information allows for the possibility that the
2966 information is retained (perhaps for audit and tracing purposes) but some change to the
2967 persistent information (as awhole) means that if there is a failure after such change, on
2968 recovery, the persistent information does not cause the endpoint to return the state it would
2969 have recovered to before the change.
2970
2971 In al cases, the degree to which information described as “persistent” will survive failureisa
2972 configuration and implementation option. An implementation should describe the level of
2973 failure that it is capable of surviving. For applications manipulating information that isitself
2974 volatile (e.g. network configurations), there is no requirement to make the BTP state
2975 information more persistent that than the application information.
2976
2977 The degree of persistence of the recording of a hazard (problem) at an Inferior and recording
2978 of adetected contradiction at a Superior may be different from that applying to the persistent
2979 prepared and confirm information. Implementations and configuration may choose to pass
2980 hazard and contradiction information via management mechanisms rather than through BTP.
2981 Such passing of information to a management mechanism could be treated as “record
2982 problem” or “record contradiction”.
2983
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2984

2985
2986

Table4: Superior states

State

summary

Al
Bl
c1
D1
El
E2
F1
F2
Gl
G2
G3
G4
H1
a
K1
L1
P1
P2
P3
P4
Q1
R1
R2
s1
Y1

CONTEXT created

ENROLing

ENROLLED (active)

resigning

PREPARE sent

PREPARED received
PREPARED/cancel received
CONFIRM sent

completed after confirm

cancel decided

CANCEL sent

cancelling, RESIGN received

both cancelled

inferior autonomously confirmed
Inferior autonomously cancelled
confirmed, contradiction detected
cancelled, contradiction detected
hazard reported

hazard reported in null state

hazard reported after confirm decision
hazard reported after cancel decision
contradiction detected in null state
Contradiction or hazard recorded
completed after contradiction or hazard recorded
one-phase confirm decided
completed queried

completed and unknown
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2986

Table5: Inferior states

State

summary

aware of CONTEXT

enrolling

enrolled

resigning

preparing

prepared

prepared,default to cancel

confirming

confirming after default cancel

CANCEL received in prepared state

CANCEL received in prepared/cancel state
Autonomously confirmed

autonomously confirmed, superior confirmed
autonomously cancelled

autonomously cancelled, superior cancelled
autonomously cancelled, contradicted
autonomously cancelled, CONTRADICTION received
autonomously confirmed, contradicted
autonomously confirmed, CONTRADICTION received
confirmation applied

cancelling

hazard detected, not recorded

hazard detected in prepared state, not recorded
hazard recorded

CONFIRM_ONE_PHASE received after prepared state
CONFIRM_ONE_PHASE received
CONFIRM_ONE_PHASE received, confirming
CONFIRM_ONE_PHASE received, cancelling
CONFIRM_ONE_PHASE received, hazard detected
CONFIRM_ONE_PHASE received, hazard recorded
completed, presuming abort

completed, presuming abort after prepared/cancel
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2987

2988
2989
2990
2991

2992

State summary

yl completed, queried
y2 completed, default cancel, a message received
z completed

z1 completed with default cancel

The changes to the state tables are marked by colour, rather than change marks
Green = issue 81, for resending ENROL/rsp-req

Blue = issue 81, for resending ENROL/no-rsp-req

Orange = issue 104
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2992

2993
2994

Table 6: Superior statetable—normal forward progression

11| A1|B1 B2 |C1|D1|E1 E2|F1 F2
receive ENROL/rsp-req Al | A1 | B2 B2 D1
receive ENROL/no-rsp-req B1 Bl Bl D1
receive RESIGN/rsp-req Y1 Cl c1|Cc1|C1
receive RESIGN/no-rsp-req Z Z Z\|zZ)|Z
receive PREPARED Y1l El E1 El | E1 F1
receive PREPARED/cancel Y1l E2 E2 E2 E2 | F1
receive CONFIRMED/auto Q1 H1 H1 H1 | H1 F1
receive CONFIRMED/response F2 F2
receive CANCELLED Y1l zZ Z Z |J1l J1|K1
receive HAZARD P1|P1|P1 P1 P1|P1 P1|P3
receive INF_STATE/active/y Y1 | Al | B1 B2 D1
receive INF_STATE/active Bl B2 D1
receive INF_STATE/unknown Z zZ|ZzZ|Z
send ENROLLED B1 B1
send RESIGNED z
send PREPARE D1 | E1 E2
send CONFIRM_ONE_PHASE
send CONFIRM F1
send CANCEL
send CONTRADICTION
send SUP_STATE/active/y B1
send SUP_STATE/active Bl
send SUP_STATE/prepared-rcvd/y El1 E2
send SUP_STATE/prepared-rcvd El E2
send SUP_STATE/unknown
decide to confirm one-phase S1 Ss1 S1 Ss1
decide to prepare D1 D1
decide to confirm F1 F1
decide to cancel Gl 61 Gl|61 Z
remove persistent information z
record contradiction
disruption 1 Z |z |z ZzZ\|B1|z |z 2z F1
disruption 11 Z D1 D1
disruption 111 Bl B1

disruption 1V
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2994 Table 7. Superior statetable — cancellation and contradiction

Gl G2 G3 G4 |H1|J1 |Kl|L1

receive ENROL/rsp-req Gl G2

receive ENROL/no-rsp-req Gl G2

receive RESIGN/rsp-req G3 Z G3

receive RESIGN/no-rsp-req Zz zZ Z

receive PREPARED Gl G2

receive PREPARED/cancel Gl G2

receive CONFIRMED/auto L1 L1 H1 L1
receive CONFIRMED/response

receive CANCELLED G4 Z G4 J1l | K1
receive HAZARD P4 P4

receive INF_STATE/active/y Gl G2

receive INF_STATE/active Gl G2

receive INF_STATE/unknown Z 7z Z Z

send ENROLLED

send RESIGNED

send PREPARE

send CONFIRM_ONE_PHASE
send CONFIRM

send CANCEL G2 G2 z z
send CONTRADICTION

send SUP_STATE/active/y

send SUP_STATE/active

send SUP_STATE/prepared-rcvd/y
send SUP_STATE/prepared-rcvd
send SUP_STATE/unknown

decide to confirm one-phase
decide to prepare

decide to confirm F1 | K1
decide to cancel L1 | G4
remove persistent information
record contradiction R1 | R1
disruption 1 Z 7z Z Z\|Z|Z|F1] z
disruption 11 G2 G2 |E1l|E1 G2
disruption 111 D1 | D1
disruption 1V Bl | B1

2995

2996
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2996 Table 8: Superior statetable —hazard and request confirm

P1 P2 P3 P4 |Q1|R1 R2|S1

receive ENROL/rsp-req S1
receive ENROL/no-rsp-req S1
receive RESIGN/rsp-req z
receive RESIGN/no-rsp-req Z
receive PREPARED S1
receive PREPARED/cancel S1
receive CONFIRMED/auto Q1| R1 R1|S1
receive CONFIRMED/response Z | R2 z
receive CANCELLED R1 R1| Z
receive HAZARD P1 P2 P3 P4 Rl R1| Z
receive INF_STATE/active/y S1
receive INF_STATE/active S1
receive INF_STATE/unknown P1 P2 P4 R2 R2| Z

send ENROLLED
send RESIGNED
send PREPARE
send CONFIRM_ONE_PHASE S1
send CONFIRM
send CANCEL
send CONTRADICTION R2
send SUP_STATE/active/y

send SUP_STATE/active

send SUP_STATE/prepared-rcvd/y
send SUP_STATE/prepared-rcvd
send SUP_STATE/unknown

decide to confirm one-phase
decide to prepare

decide to confirm

decide to cancel

remove persistent information z
record contradiction Rl R1 R1 R1|R1
disruption 1 z 7z zZ 7| Z R1| z
disruption 11 D1 F1 G2
disruption 111 B1
disruption 1V

2997

2998
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2998

2999

3000

Table9: Superior statetable—query after completion and completed states

Y1| Z
receive ENROL/rsp-req Y1|YVYl
receive ENROL/no-rsp-req Y1 |Vl
receive RESIGN/rsp-req Y1 |Vl
receive RESIGN/no-rsp-req Z | Z
receive PREPARED Y1 |Y1l
receive PREPARED/cancel Y1 |Yl
receive CONFIRMED/auto Q1|01
receive CONFIRMED/response Z | Z
receive CANCELLED Y1|Y1l
receive HAZARD P2 | P2
receive INF_STATE/active/y Y1Vl
receive INF_STATE/active Y1| Z
receive INF_STATE/unknown Z | Z
send ENROLLED
send RESIGNED
send PREPARE
send CONFIRM_ONE_PHASE
send CONFIRM
send CANCEL
send CONTRADICTION
send SUP_STATE/active/y
send SUP_STATE/active
send SUP_STATE/prepared-rcvd/y
send SUP_STATE/prepared-rcvd
send SUP_STATE/unknown Z
decide to confirm one-phase
decide to prepare
decide to confirm
decide to cancel
remove persistent information
record contradiction
disruption 1 z
disruption 11

disruption 111
disruption 1V
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3000 Table 10: Inferior state table—normal forward progression

il|al | bl|cl|dl|el e2 | fl f2
send ENROL/rsp-req al | al
send ENROL/no-rsp-req bl bl
send RESIGN/rsp-req cl
send RESIGN/no-rsp-req z
send PREPARED el
send PREPARED/cancel e2
send CONFIRMED/auto
send CONFIRMED/response
send CANCELLED z z
send HAZARD
send INF_STATE/active/y al | bl di
send INF_STATE/active bl di
send INF_STATE/unknown
receive ENROLLED bl|bl|cl el e2
receive RESIGNED z
receive PREPARE dl|jdl|cl|dl|el e2
receive CONFIRM_ONE_PHASE s2|s2| z sl sl
receive CONFIRM fl1 2| f1 f2
receive CANCEL nilinl| z |nl|gl g2
receive CONTRADICTION
receive SUP_STATE/active/y bl |bl|cl el e2
receive SUP_STATE/active bl | bl|cl el e2
receive SUP_STATE/prepared-rcvd/y el e2
receive SUP_STATE/prepared-rcvd el e2
receive SUP STATE/unknown z z z z | x1 x2
decide to resign cl cl
decide to be prepared el el
decide to be prepared/cancel e2 e2
decide to confirm autonomously hl
decide to cancel autonomously Jj1 z1
apply ordered confirmation ml ml
remove persistent information
detect problem pl | pl pl | p2 p2|p2 p2
detect and record problem
disruption 1 z |z | z| z el e2
disruption 11 bl
disruption 111
3001
3002
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3002

3003

3004

Table 11: Inferior statetable —cancdlation and contradiction

gl

g2

hl

h2

j1

j2[ kL k2

11

12

send ENROL/rsp-req

send ENROL/no-rsp-req
send RESIGN/rsp-req
send RESIGN/no-rsp-req
send PREPARED

send PREPARED/cancel
send CONFIRMED/auto
send CONFIRMED/response
send CANCELLED

send HAZARD

h1l

k1

11

send INF_STATE/active/y
send INF_STATE/active
send INF_STATE/unknown

receive ENROLLED

receive RESIGNED

receive PREPARE

receive CONFIRM_ONE_PHASE
receive CONFIRM

receive CANCEL

receive CONTRADICTION

gl

g2

h1l

hi
s3
h2
11
12

h2

J1
s4
k1
Jj2
k2

k1

k2 k2

11
12

12

receive SUP_STATE/active/y
receive SUP_STATE/active

receive SUP_STATE/prepared-rcvd/y
receive SUP_STATE/prepared-rcvd
receive SUP STATE/unknown

x1

X2

h1
hl
hi
hi
11

J1

J1
jl

J1

j2

j2 | k2 k2

11

decide to resign

decide to be prepared

decide to be prepared/cancel
decide to confirm autonomously
decide to cancel autonomously
apply ordered confirmation
remove persistent information
detect problem

detect and record problem

nl
p2

nl
p2

ml

disruption 1
disruption 11
disruption 111

el

e2

h1

j1lj1 k1
j1

h1

11
hl
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3004

3005

3006

Table 12: Inferior statetable — confirm, cancel ordered and hazard recording

ml

nl

pl

p2

ql

send
send
send
send
send
send
send
send
send
send

ENROL/rsp-req
ENROL/no-rsp-req
RESIGN/rsp-req
RESIGN/no-rsp-req
PREPARED
PREPARED/cancel
CONFIRMED/auto
CONFIRMED/response
CANCELLED

HAZARD

pl

p2

ql

send
send
send

INF_STATE/active/y
INF_STATE/active
INF_STATE/unknown

receive ENROLLED

receive RESIGNED

receive PREPARE

receive CONFIRM_ONE_PHASE
receive CONFIRM

receive CANCEL

receive CONTRADICTION

ml

nl

pl

pl
sb

pl

p2

p2
sb
p2
p2

ql

ql
s6
ql
ql

receive SUP_STATE/active/y
receive SUP_STATE/active

receive SUP_STATE/prepared-rcvd/y
receive SUP_STATE/prepared-rcvd
receive SUP STATE/unknown

pl
pl

pl

p2
p2
p2
p2
p2

ql
ql
ql
ql
ql

decide to resign

decide to be prepared

decide to be prepared/cancel
decide to confirm autonomously
decide to cancel autonomously
apply ordered confirmation
remove persistent information
detect problem

detect and record problem

ql

ql

disruption 1
disruption 11
disruption 111

di
bl
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3006

3007

3008

Table 13: Inferior statetable—request confirm states

sl

s2 s3 s4

sb s6

send EN
send EN
send RE
send RE
send PR
send PR
send CO
send CO

ROL/rsp-req
ROL/no-rsp-req
SIGN/rsp-req
SIGN/no-rsp-req
EPARED
EPARED/cancel
NFIRMED/auto
NFIRMED/response

send CANCELLED
send HAZARD

send IN
send IN
send IN

F_STATE/active/y
F _STATE/active
F_STATE/unknown

receive
receive
receive
receive
receive
receive
receive

ENROLLED

RESIGNED

PREPARE
CONFIRM_ONE_PHASE
CONFIRM

CANCEL
CONTRADICTION

sl

s2 s3 s4

s3

sb s6

receive
receive
receive
receive
receive

SUP_STATE/active/y
SUP_STATE/active
SUP_STATE/prepared-rcvd/y
SUP_STATE/prepared-rcvd
SUP_STATE/unknown

x1

decide
decide
decide
decide
decide
apply o
remove
detect
detect

to resign

to be prepared

to be prepared/cancel
to confirm autonomously
to cancel autonomously
rdered confirmation
persistent information
problem

and record problem

s2

s3
s4

s6

disrupt
disrupt
disrupt

ion 1
ion 11
ion 111

el
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3008

3009

3010

Table 14: Inferior state table — completed states (including presume-abort and queried)

x1l x2

yl

y2

z

z1

send ENROL/rsp-req

send ENROL/no-rsp-req
send RESIGN/rsp-req
send RESIGN/no-rsp-req
send PREPARED

send PREPARED/cancel
send CONFIRMED/auto
send CONFIRMED/response
send CANCELLED

send HAZARD

z1

send INF_STATE/active/y
send INF_STATE/active
send INF_STATE/unknown

receive ENROLLED

receive RESIGNED

receive PREPARE

receive CONFIRM_ONE_PHASE
receive CONFIRM

receive CANCEL

receive CONTRADICTION

yl
yl
yl
yl

yl

y2

y2
y2
y2

yl
yl
ml
yl

z1

z1
yl
y2
yl

receive SUP_STATE/active/y
receive SUP_STATE/active

receive SUP_STATE/prepared-rcvd/y
receive SUP_STATE/prepared-rcvd
receive SUP STATE/unknown

x1 x2

yl
yl

yl

y2
y2
y2
y2
y2

yl

y2
z1
y2
y2

decide to resign

decide to be prepared

decide to be prepared/cancel
decide to confirm autonomously
decide to cancel autonomously
apply ordered confirmation
remove persistent information
detect problem

detect and record problem

disruption 1
disruption 11
disruption 111

el e2
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3010

3011
3012
3013
3014
3015
3016
3017
3018
3019
3020
3021
3022
3023
3024
3025
3026
3027
3028
3029
3030
3031
3032
3033
3034
3035
3036
3037
3038
3039
3040
3041
3042
3043
3044
3045
3046
3047
3048
3049
3050
3051
3052
3053
3054
3055

Failure Recovery

Types of failure

BTP is designed to ensure the delivery of a consistent decision for a business transaction to
the parties involved, even in the event of failure. Failures can be classified as:

Communication failure: messages between BTP actors are lost and not
delivered. BTP assumes the carrier protocol ensures that messages are either
delivered correctly (without corruption) or are lost, but does not assume that all
losses are reported or that messages sent separately are delivered in the order of
sending.

Nodefailure (system failure, sitefailure): a machine hosting one or more BTP
actors stops processing and al its volatile dataislost. BTP assumes a site fails by
stopping — it either operates correctly or not at all, it never operates incorrectly.

Communication failure may become known to a BTP implementation by an indication from
the lower layers or may beinferred (or suspected) by the expiry of atimeout. Recovery from
acommunication failure requires only that the two actors can again send messages to each
other and continue or complete the progress of the business transaction. In the state tables for
the Superior:Inferior relationship, each side is either waiting to make a decision or can send a
message. For some states, the message to be sent is arepetition of aregular message; for
other states, the INFERIOR_STATE or SUPERIOR_STATE message can be sent, requesting
aresponse. Thus, following a communication failure, either side can prompt the other to re-
establish the relationship. Receiving one of the *_STATE messages asking for aresponse
does not require an immediate response — especialy if an implementation is waiting to
determine a decision (perhaps because it isitself waiting for a decision from elsewhere), an
Implementation may choose not to reply until it wishes too.

A node failure is distinguished from communication failure because there is loss of volatile
state. To ensure consistent application of the decision of abusiness transaction, BTP requires
that some state information will be persisted despite node failure. Exactly what real events
correspond to node failure but leave the persistent information undamaged is a matter for
implementation choice, depending on application requirements; however, for most
application uses, power failure should be survivable (an exception would beif the data
manipulated by the associated operations was volatile). There will always be some level of
event sufficiently catastrophic to lose persistent information and the ability to recover—
destruction of the computer or bankruptcy of the organisation, for example.

Recovery from node failure involves recreating the endpoint in a node that has access to the
persistent information for incompl ete transactions. This may be arecreation of the original
node (including the ability to perform application work) using the same addresses; or there
may be a distinct recovery entity, which can access the persistent data, but has a different
address; other implementation approaches are possible. Restoration of the endpoint from
persistent information will often result in a partial 1oss of state, relative to the volatile state
reached before the failure. Thisis modelled in the state tables by the “disruption” events.
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3056
3057
3058
3059
3060
3061
3062
3063
3064
3065
3066
3067
3068
3069
3070
3071
3072
3073
3074
3075
3076
3077
3078
3079
3080
3081
3082
3083
3084
3085
3086
3087
3088
3089
3090
3091
3092
3093
3094
3095
3096
3097
3098
3099
3100
3101

After recovery from node failure, the implementation behaves much asif acommunication
failure had occurred.

Persistent information

BTP requires that some decision events are persisted — that information recording an
Inferior’ s decision to be prepared, a Superior’ s decision to confirm and an Inferior's
autonomous decision survive failure. Making the first two decisions persistent ensuresthat a
consistent decision can be reached for the business transaction and that it is delivered to al
involved nodes. Requiring an Inferior’ s autonomous decision to be persistent allows BTP to
ensure that, if this decision is contradictory (i.e. opposite to the decision at the Superior), the
contradiction will be reported to the Superior, despite failures.

BTP aso permits, but does not require, recovery of the Superior:Inferior relationship in the
active state (unlike many transaction protocols, where a communication or endpoint failurein
active state would invariably cause rollback of the transaction). Recovery in the active state
may require that the application exchange is resynchronised as well — BTP does not directly
support this, but does allow continuation of the business transaction as such. In the state
tables, from some states, there are severa levels of disruption, distinguished by which state
the implementation transits to — this represents the survival of different extents of state
information over failure and recovery. The different levels of disruption describe |egitimate
states for the endpoint to be in after it has recovered — they do not requirethat all
implementations ar e ableto exhibit the appropriate partial loss of state information.
The absence of a destination state for the disruption events means that such atransition is not
legitimate — thus, for example, an Inferior that has decided to be prepared will always recover
to the same state, by virtue of the information persisted in the “decide to be prepared” event.

Apart from the (optional) recovery in active state, BTP follows the well-known presume-
abort model — it isonly required that information be persisted when decisions are made (and
not, e.g. on enrolment). This means that on recovery, one side may have persistent
information but the other does not. This occurs when an Inferior has decided to be prepared
but the Superior never confirmed (so the decision is “presumed” to be cancel), or because the
Superior did confirm, and the Inferior applied the confirm, removed its persistent information
but the acknowledgement (CONFIRMED) was never received by the Superior (or, at least, it
still had the persistent information when the failure occurred).

Information to be persisted for an Inferior’s “decision to be prepared” must be sufficient to
re-establish communication with the Superior, to apply a confirm decision and to apply a
cancel decision. It will thus need to include

Inferior identity (this may be an index used to locate the information)

Superior address (ason CONTEXT)

“superior-identifier” (ason CONTEXT)

default-is-cancel value (as on PREPARED)

The information needed to apply confirm/cancel decisions will depend on the application and
the associated operations. It may also normally be necessary to persist any qualifiers that
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were sent with the PREPARED message or application messages sent with the PREPARED,
since the PREPARED message will be repeated if afailure occurs.

A Superior must record corresponding information to allow it to re-establish communication
with the Inferior:

Inferior address (as on ENROL)

“inferior-identifier” (ason ENROL)

A Superior that is the Decider for the business transaction need only persist thisinformation
if it makes a decision to confirm (and this Inferior isin the confirm set, for a Cohesion). A
Superior that is aso an Inferior to some other entity (i.e. it isan intermediate in atree, as
atom in a cohesion, sub-coordinator or sub-composer) must persist thisinformation as
Superior (to this Inferior) as part of the persistent information of its decision to be prepared
(asan Inferior). For such an entity, the “ decision to confirm” as Superior is made when (and
if) CONFIRM isreceived from its Superior or it makes an autonomous decision to confirm. If
CONFIRM isreceived, the persistent information may be changed to show the confirm
decision, but alternatively, the receipt of the CONFIRM can be treated as the decision itself.
If the persistent information is left unchanged and there is a node failure, on recovery the
entity (asan Inferior) will bein aprepared state, and will rediscover the confirm decision
(using the recovery exchanges to its Superior) before propagating it to its Inferior(s).

After failure, an implementation may not be able to restore an endpoint to the appropriate
state immediately — in particular, the necessary persistent information may be inaccessible,
athough the implementation can respond to received BTP messages. In such acase, a
Superior may reply to any BTP message except INFERIOR_STATE/* (i.e. with a*“ response-
requested” value “false”) with SUPERIOR_STATE/inaccessible and an Inferior to any BTP
message except SUPERIOR_STATE/* with “INFERIOR_STATE/inaccessible. Receipt of
the* STATE/inaccessible messages has no effect on the endpoint state.

Redirection

As described above, BTP uses the presume-abort model for recovery. A corollary of thisis
that there are cases where one side will attempt to re-establish communication when there is
no persistent information for the relationship at the far-end. In such cases, it isimportant the
side that is attempting recovery can distinguish between unsuccessful attempts to connect to
the holder of the persistent information and when the information no longer exists. If the peer
information does not exist, this side can draw conclusions and compl ete appropriately; if they
merely fail to get through they are stuck in attempting recovery.

Two mechanisms are provided to make it possible that even when one side of a
Superior:Inferior relationship has completed, that a message can eventually get through to
something that can definitively report the status, distinguishing this case from a temporary
inability to access the state of a continuing transaction element. The mechanisms are:

0 Addressfields which provide a*“callback address’ can be a set of addresses,
which are alternatives one of which is chosen as the “target-address’ for the
future message. If the sender of that message finds the address does not work,
it can try adifferent alternative.
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0 The REDIRECT message can be used to inform the peer that an address
previoudy given is no longer valid and to supply a replacement address (or
set of addresses). REDIRECT can be issued either as aresponse to receipt of
amessage or spontaneoudly.

The two mechanisms can be used in combination, with one or more of the original set of
addresses just being a redirector, which does not itself ever have direct access to the state
information for the transaction, but will respond to any message with an appropriate
REDIRECT.

An alternative implementation approach is to have a single addressable entity that uses the
same address for all transactions, distinguishing them by identifier, and which aways
recovers to use the same address. Such an implementation would not need to supply
“backup” addresses (and would only use REDIRECT if it was being permanently migrated).

Terminator:Decider failures

BTP does not provide facilities or impose requirements on the recovery of
Terminator:Decider relationships, other than allowing messages to be repeated. A Terminator
may survive failures (by retaining knowledge of the Decider’ s address and identifier), but this
is an implementation option. Although a Decider (if it decidesto confirm) will persist
information about the confirm decision, it is not required, after failure, to remain accessible
using the inferior address it offered to the Terminator. Any such recovery isan
implementation option.

A Decider’s address (as returned on BEGUN) may be a set of addresses, allowing afailed
Decider to be recovered at a different address.

A Decider has no way of initiating acall to a Terminator to ensure that it is still active, and
thus no way of detecting that a Terminator has failed. To avoid a Decider waiting for ever for
aCONFIRM_TRANSACTION that will never arrive, the standard qualifier “ Transaction
timelimit” can be used (by the Initiator) to inform the Decider when it can assume the
Terminator will not issue CONFIRM_TRANSACTION and so it (the Decider) should initiate
cancellation.

XML representation of Message Set

This section describes the syntax for BTP messages in XML. These XML messages represent
amidpoint between the abstract messages and what actually gets sent on the wire.

All BTP related URIs have been created using Oasis URI conventions as specified in

B ]

The XML Namespace for the BTP messages is urn:oasis.names:tc:BTP: 1.0:corexm}

In addition to an XML schema, this specification uses an informal syntax to describe the
structure of the BTP messages. The syntax appears as an XML instance, but the values
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3196 contain data types instead of values. The following symbols are appended to some of the

3197 XML congtructs: ? (zero or one), * (zero or more), + (one or more.) The absence of one of
3198 these symbols correspondsto "one and only one."

3199

3200 Addresses

3201

3202 Asdescribed in the “ Abstract Message and Associated Contracts — Addresses’ section, aBTP
3203 address comprises three parts, and for a“target-address’ only the “ additional information”
3204 field isinside the BTP messages. For all BTP messages whose abstract form includes a
3205 “target-address’ parameter, the corresponding XML representation includes a “target-

3206 additional-information” element. This element may be omitted if it would be empty.

3207

3208 For other addresses, all three fields are represent, asiin:

3209

3210 <bt p: sone- addr ess>

3211 <bt p: bi ndi ng-name>. . .carrier binding URI...</btp:bindi ng-nane>
3212 <bt p: bi ndi ng- address>. . .carrier specific

3213 addr ess. .. </ bt p: bi ndi ng- addr ess>

3214 <bt p: addi ti onal -i nfornmation>...opti onal additional addressing
3215 i nformation...</btp:additional-informtion> ?

3216 </ bt p: sone- addr ess>

3217

3218

3219 A "published" address can be a set of <some-address>, which are alternatives which can be
3220 chosen by the peer (sender.) Multiple addresses are used in two cases: different bindings to
3221 same endpoint, or backup endpoints. In the former, the receiver of the message has the choice
3222 of which address to use (depending on which binding is preferable.) In the case where

3223 multiple addresses are used for redundancy, a priority attribute can be specified to help the
3224 receiver choose among the addresses- the address with the highest priority should be used,
3225 other things being equal. The priority is used as a hint and does not enforce any behaviour in
3226 the receiver of the message. Default priority isavalue of 1.

3227

3228 Qualifiers

3229 The“Qualifier name” is used as the element name, within the namespace of the “Qualifier
3230 group”.

3231

3232 Examples:

3233 <btpg:inferior-tineout

3234 xm ns: bt pg="urn: oasi s: nanes:tc: BTP: 1. 0: qual i fi ers”

3235 xm ns: bt p="urn: oasi s: nanes: tc: BTP: 1. 0: cor exx-"

3236 bt p: nust - be- under st ood="f al se"

3237 bt p: t o- be- pr opagat ed="f al se" >1800</ bt pq: i nferi or-ti meout >
3238

3239 <aut h: user nane

3240 xm ns: aut h="htt p: / / ww. exanpl e. conf ns/ aut h"

3241 xm ns: bt p="urn: oasi s: nanes: tc: BTP: 1. 0: cor exx-"

3242 bt p: nust - be- under st ood="t r ue"

3243 bt p: t 0o- be- propagat ed="t rue" >j t auber </ aut h: user nane>

3244
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Attributes must-be-understood has default value “true”’ and to-be-propagated has default
value “false”.

Identifiers

|dentifiers shall be URIs™

Note — Identifiers need to be globally unambiguous. Apart from their
generation, .the only operation the BTP implementations have to perform on
identifiersisto match them.

Message References
Each BTP message has an optiona id attribute to give it aunique identifier. An application
can make use of those identifiers, but no processing is enforced.

M essages

CONTEXT

<bt p: context id?>
<bt p: superi or - addr ess> +
...address..
</ bt p: superi or - addr ess>
<bt p: superior-identifier> ..URl...</btp:superior-identifier>
<bt p: repl y- address> ?
...address..
</ btp: repl y- addr ess>
<bt p: superi or -t ype>cohesi on| at onx/ bt p: superi or-type>
<btp:qualifiers> ?
...qualifiers..
</btp:qualifiers>
</ bt p: cont ext >

CONTEXT_REPLY

<bt p: context-reply id?>
<bt p: target - addi ti onal -i nformati on> ?
...additional address information..
</ bt p:target-additional-information>

<bt p: superior-identifier> ..URl...</btp:superior-identifier>
<bt p: conpl et i on-
st at us>conpl et ed| rel at ed| r epudi at ed</ bt p: conpl et i on- st at us>
<btp:qualifiers> ?
...qualifiers..
</ btp:qualifiers>
</ bt p: context-repl y>
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3294
3295
3296
3297
3298
3299
3300
3301
3302
3303
3304
3305
3306
3307
3308
3309
3310
3311
3312
3313
3314
3315
3316
3317
3318
3319
3320
3321
3322
3323
3324
3325
3326
3327
3328
3329
3330
3331
3332
3333
3334
3335
3336
3337
3338
3339
3340
3341

3342

REQUEST_STATUS

<bt p: request -status i d?>
<bt p: t ar get - addi ti onal -i nf ormati on> ?
...additional address information..
</ bt p:target-additional-information>
<bt p: r epl y- address> ?
...address..
</ btp:repl y- address>
<btp:target-identifier> ..UR...</btp:target-identifier>
<btp:qualifiers> ?
...qualifiers..
</btp:qualifiers>
</ bt p: request - st at us>

STATUS

<bt p: status id?>
<bt p: t ar get - addi ti onal -i nformati on> ?
...additional address information..
</ btp:target-additional-informtion>
<bt p: responders-identifier>...URl...</btp:responders-identifier>

<bt p: st at us- val ue>creat ed| enrol | i ng| acti ve| resi gni ng
resi gned| pr epari ng| pr epar ed
confirm ng| confirned| cancel | i ng| cancel | ed
cancel -contradi ction| confirmcontradiction
hazar d| cont r adi ct ed| unknown| i naccessi bl e</ bt p: st at us-
val ue>
<btp:qualifiers> ?
...qualifiers..
</ btp:qualifiers>
</ bt p: st at us>

FAULT

<btp:fault id?>
<bt p: t ar get - addi ti onal -i nf ormati on> ?
...additional address information..
</ btp:target-additional-informtion>
<bt p: superior-identifier> ..URl...</btp:superior-identifier> ?
<btp:inferior-identifier> ..URl...</btp:inferior-identifier> ?
<btp:fault-type>. ..fault type name...</btp:fault-type>
<btp:fault-data>...fault data...</btp:fault-data> ?
<btp:fault-text>...string data ...</btp:fault-data> ?
__<btp:qualifiers> ?
...qualifiers..
</btp:qualifiers>
</btp:fault>
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3343 The following fault type names are represented by simple strings, corresponding to the entries

3344 defined in the abstract message set:

3345

3346 0 communication-failure

3347 0 duplicate-inferior

3348 0 generd

3349 0 invaid-decider

3350 o invdid-inferior

3351 0 invaid-superior

3352 0 statusrefused

3353 0 invaid-terminator

3354 0 unknown-parameter

3355 0 unknown-transaction

3356 0  unsupported-qualifier

3357 0  wrong-state

3358 0 redirect

3359

3360 Revisions of this specification may add other fault type names, which shall be simple strings
3361 of letters, numbers and hyphens. If other specifications define fault type names to be used
3362 with BTP, the names shall be URIs.

3363

3364 Fault data can take on various forms:

3365

3366 Freetext

3367

3368 <btp:fault-data>—--string data—</btpfault-data>
3369

3370 Identifier:

3371

3372 <btp:fault-data>...URl...</btp:fault-data>

3373

3374

3375 Inferior Identity:

3376

3377 <bt p: f aul t - dat a>

3378 <bt p:inferior-address> +

3379 ...address...

3380 </btp:inferior-address>

3381 <btp:inferior-identifier> ..URl...</btp:inferior-identifier>
3382 </ bt p: faul t - dat a>

3383

3384 ENROL

3385

3386 <bt p: enr ol i d?>

3387 <bt p: target - addi ti onal -i nf ormati on> ?

3388 ...additional address information..

3389 </ bt p: t ar get - addi ti onal -i nf or mati on>

3390 <bt p: superior-identifier> ..URl...</btp:superior-identifier>
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3301
3392
3393
3304
3395
3396
3397
3398
3399
3400
3401
3402
3403
3404
3405
3406
3407
3408
3409
3410
3411
3412
3413

<bt p: response-request ed>true| f al se</ bt p: response-request ed>
<bt p: repl y- address> ?
...address..
</ btp:repl y- address>
<bt p:inferior-address> +

...address..
</btp:inferior-address>
<btp:inferior-identifier> ..URl...</btp:inferior-identifier>

<btp:qualifiers> ?
...qualifiers..
</btp:qualifiers>

</ bt p: enrol >

ENROLLED

<bt p: enrol l ed id?>
<bt p: target - addi ti onal -i nformati on> ?

...addi tional address information..
</ bt p:target-additional-information>
<bt p: sender - addr ess> ?

...address..
</ bt p: sender - addr ess>
<btp:inferior-identifier> ..URl...</btp:inferior-identifier>

<btp:qualifiers> ?
...qualifiers..
</ btp:qualifiers>

</ bt p: enrol | ed>

<bt p: resign id?>
<bt p: target - addi ti onal -i nformati on> ?

...additional address infornation..
</ bt p:target-additional-information>
<bt p: sender - addr ess> ?

. ..address..
</ bt p: sender - addr ess>
<bt p: superior-identifier> ..URl...</btp:superior-identifier>
<btp:inferior-identifier> ..URl...</btp:inferior-identifier>

<bt p: response-request ed>t rue| f al se</ bt p: response-r equest ed>
<bt p: qualifiers> ?

...qualifiers..
</ btp:qualifiers>

</ bt p: resi gn>

RESIGNED

<bt p: resi gned i d?>
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3442

3446
3447

3449

3451
3452

3453
3454
3455
3456

<bt p: t arget - addi ti onal -i nformati on> ?

...addi tional address information..
</ bt p:target-additional-information>
<bt p: sender - addr ess> ?

. ..address..
</ bt p: sender - addr ess>
<btp:inferior-identifier> ..URl...</btp:inferior-identifier>

<btp:qualifiers> ?
...qualifiers..
</btp:qualifiers>

</ bt p: resi gned>

PREPARE

<bt p: prepare i d?>

<bt p: target - addi ti onal -i nformati on> ?

...addi tional address information..
</ bt p:target-additional-information>
<bt p: sender - addr ess> ?

...address..
</ bt p: sender - addr ess>
<btp:inferior-identifier> ..URl...</btp:inferior-identifier>

<btp:qualifiers> ?
...qualifiers..
</btp:qualifiers>

</ bt p: pr epar e>

PREPARED

<bt p: prepared i d?>

<bt p: target - addi ti onal -i nformati on> ?

...addi tional address information..
</ btp:target-additional-information>
<bt p: sender - addr ess> ?

...address..
</ bt p: sender - addr ess>
<bt p: superior-identifier> ..URl...</btp:superior-identifier>
<btp:inferior-identifier> ..URl...</btp:inferior-identifier>

<bt p: def aul t -i s-cancel >true| f al se</ bt p: defaul t-i s-cancel >
<btp:qualifiers> ?

...qualifiers..
</ btp:qualifiers>

</ bt p: pr epar ed>

CONFIRM

<bt p: confirmi d?>

<bt p: t ar get - addi ti onal -i nformati on> ?
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...addi tional address information..
</ btp:target-additional-information>
<bt p: sender - addr ess> ?

...address..
</ bt p: sender - addr ess>
<btp:inferior-identifier> ..URl...</btp:inferior-identifier>

<bt p: qualifiers> ?
...qualifiers..
</btp:qualifiers>

</ bt p: confirne

CONFIRMED

<bt p: confirmed id?>

<bt p: t ar get - addi ti onal -i nf ormati on> ?

...addi tional address information..
</ btp:target-additional-information>
<bt p: sender - addr ess> ?

...address..
</ bt p: sender - addr ess>
<bt p: superior-identifier> ..URl...</btp:superior-identifier>
<btp:inferior-identifier> ..URl...</btp:inferior-identifier>

<bt p: confirned-recei ved>true| fal se</ bt p: confirned-recei ved>
<btp:qualifiers> ?

...qualifiers..
</ btp:qualifiers>

</ bt p: confi r ned>

<bt p: cancel id?>

<bt p: target - addi ti onal -i nformati on> ?

...addi tional address information..
</ bt p:target-additional-information>
<bt p: sender - addr ess> ?

.. .address..

</ bt p: sender - addr ess>

<btp:inferior-identifier> ..URl...</btp:inferior-identifier>
<bt p: repl y-address> ?
...address..
</ btp: repl y- addr ess>
<bt p: qualifiers> ?
...qualifiers..
</btp:qualifiers>

</ bt p: cancel >

CANCELLED
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3544 <bt p: cancel | ed i d?>

3545 <bt p: target-addi tional -information> ?

3546 ...additional address information..

3547 </ bt p: target-additional-information>

3548 <bt p: sender - addr ess> ?

3549 ...address..

3550 </ bt p: sender - addr ess>

3551 <bt p: superior-identifier> ..URl ...</btp:superior-identifier>
3552

3553 <btp:inferior-identifier> ..UR...</btp:inferior-identifier> ?
3554 <btp:qualifiers> ?

3555 ...qualifiers...

3556 </btp:qualifiers>

3557 </ bt p: cancel | ed>

3558

3559

3560 CONFIRM_ONE_PHASE

3561

3562 <bt p: confi rm one- phase i d?>

3563 <bt p: target-additional -information> ?

3564 ...additional address information..

3565 </ bt p: target-additional -information>

3566 <bt p: sender - addr ess> ?

3567 ...address...

3568 </ bt p: sender - addr ess>

3569 <btp:inferior-identifier> ..UR...</btp:inferior-identifier>
3570 <bt p: report - hazard>true| f al se</ bt p: report - hazar d>

3571 <btp:qualifiers> ?

3572 ...qualifiers...

3573 </btp:qualifiers>

3574 </ bt p: confi rm one- phase>

3575

3576 HAZARD

3577

3578 <bt p: hazard i d?>

3579 <bt p: target - addi ti onal -i nf ormati on> ?

3580 ...additional address information..

3581 </ bt p: target-additional-information>

3582 <bt p: sender - addr ess> ?

3583 ...address...

3584 </ bt p: sender - addr ess>

3585 <bt p: superior-identifier> ..URl...</btp:superior-identifier>
3586

3587 <btp:inferior-identifier> ..URl...</btp:inferior-identifier>
3588 <bt p: | evel >ni xed| possi bl e</ bt p: | evel >

3589 <btp:qualifiers> ?

3590 ...qualifiers...

3591 </btp:qualifiers>

3592 </ bt p: hazar d>

3593

3594
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3618
3619
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3621
3622
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3624
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3640
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3642
3643
3644
3645
3646

CONTRADICTION

<bt p: contradiction id?>
<bt p: t ar get - addi ti onal -i nf ormati on> ?
...additional address information..
</ bt p:target-additional-information>
<bt p: sender - addr ess> ?

...address..
</ bt p: sender - addr ess>
<btp:inferior-identifier> ..URl...</btp:inferior-identifier>

<btp:qualifiers> ?
...qualifiers..
</btp:qualifiers>

</ bt p: contradi cti on>

SUPERIOR_STATE

<bt p: superior-state id?>
<bt p: target - addi ti onal -i nformati on> ?
...additional address information..
</ bt p:target-additional-information>
<bt p: sender - addr ess> ?

...address..
</ bt p: sender - addr ess>
<btp:inferior-identifier> ..URl...</btp:inferior-identifier>

<bt p: st at us>acti ve| pr epar ed-
recei ved| i naccessi bl e| unknown</ bt p: st at us>
<bt p: response-request ed>true| f al se</ bt p: response-request ed>
<bt p: qualifiers> ?
...qualifiers..
</btp:qualifiers>
</ bt p: superi or - st at e>

INFERIOR_STATE

<btp:inferior-state id?>
<bt p: t ar get - addi ti onal -i nf ormati on> ?
...additional address infornation..
</ btp:target-additional-information>
<bt p: sender - addr ess> ?

...address..
</ bt p: sender - addr ess>
<bt p: superior-identifier> ..URl...</btp:superior-identifier>
<btp:inferior-identifier> ..URl...</btp:inferior-identifier>

<bt p: st at us>acti ve| i naccessi bl e| unknown</ bt p: st at us>
<bt p: response-request ed>t rue| f al se</ bt p: response-r equest ed>
<bt p: qualifiers> ?
...qualifiers..
</btp:qualifiers>
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3647 </btp:inferior-state>

3648

3649

3650 REDIRECT

3651

3652 <btp:redirect id?>

3653 <bt p: target - addi ti onal -i nf ormati on> ?
3654 ...additional address information..
3655 </ bt p: target-additional-information>
3656 <bt p: superior-identifier> ..UR ...</btp:superior-identifier> ?
3657 <btp:inferior-identifier> ..UR...</btp:inferior-identifier>
3658 <bt p: ol d- address> +

3659 ...address...

3660 </ bt p: ol d- addr ess>

3661 <bt p: new address> +

3662 ...address. ..

3663 </ bt p: new addr ess>

3664 <btp:qualifiers> ?

3665 ...qualifiers...

3666 </btp:qualifiers>

3667 </btp:redirect>

3668

3669 BEGIN

3670

3671 <bt p: begi n i d?>

3672 <bt p: target - addi ti onal -i nf ormati on> ?
3673 ...additional address information..
3674 </ bt p: target-additional-information>
3675 <bt p: repl y- address> ?

3676 ...address. ..

3677 </ bt p: repl y- addr ess>

3678 <bt p: transacti on-t ype>cohesi on| at onk/ bt p: t ransacti on-t ype>
3679 <btp:qualifiers> ?

3680 ...qualifiers...

3681 </btp:qualifiers>

3682 </ bt p: begi n>

3683

3684

3685 BEGUN

3686

3687 <bt p: begun i d?>

3688 <bt p: target - addi ti onal -i nf ormati on> ?
3689 ...additional address information..
3690 </ bt p: target-additional -information>
3691 <bt p: deci der - addr ess> *

3692 ...address. ..

3693 </ bt p: deci der - addr ess>

3694 <btp:inferior-address> *

3695 ...address...

3696 </btp:inferior-address>
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3697
3698
3699
3700
3701
3702
3703
3704
3705
3706
3707
3708
3709
3710
3711
3712
3713
3714
3715
3716
3717
3718
3719
3720
3721
3722
3723
3724
3725
3726
3727
3728
3729
3730
3731
3732
3733
3734
3735
3736
3737
3738
3739
3740
3741
3742
3743
3744
3745
3746
3747

<bt p: transaction-identifier>. ..URl...</btp:transaction-

identifier>
<btp:qualifiers> ?
...qualifiers..
</btp:qualifiers>
</ bt p: begun>

PREPARE_INFERIORS

<bt p: prepare-inferiors id?>
<bt p: target - addi ti onal -i nformati on> ?
...addi tional address information..
</ bt p:target-additional-information>
<bt p: repl y-address> ?
...address..
</ btp: repl y- addr ess>

<bt p: transaction-identifier> ..URl...</btp:transaction-

identifier>
<btp:inferiors-list> ?

<btp:inferior-handle> ..URl ...</btp:inferior-handl e> +

</btp:inferiors-1list>
<bt p: qualifiers> ?
...qualifiers..
</btp:qualifiers>
</ bt p: prepare-inferiors>

CONFIRM_TRANSACTION

<bt p: confirmtransaction id?>
<bt p: t ar get - addi ti onal -i nf ormati on> ?
...addi tional address information..
</ btp:target-additional-information>
<bt p: r epl y- address> ?
...address..
</ btp:repl y- address>

<bt p: transaction-identifier> ..URl...</btp:transaction-

identifier>
<btp:inferiors-list> ?

<btp:inferior-handle> ..URl...</btp:inferior-handl e> +

</btp:inferiors-1ist>

<bt p: report - hazard>true| f al se</ bt p: report - hazar d>

<bt p: qualifiers> ?
...qualifiers..
</btp:qualifiers>
</btp: confirmtransaction>

TRANSACTION_CONFIRMED
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3748 <bt p: transacti on-confirned i d?>

3749 <bt p: t arget - addi ti onal -i nf ormati on> ?

3750 ...additional address information..

3751 </ bt p: target-additional-information>

3752

3753 <btp:transaction-identifier>. ..URl...</btp:transaction-
3754 identifier>

3755 <btp:qualifiers> ?

3756 ...qualifiers...

3757 </ btp:qualifiers>

3758 </ bt p: transacti on- confir med>

3759

3760

3761 CANCEL_TRANSACTION

3762

3763 <bt p: cancel -transacti on i d?>

3764 <bt p: t arget - addi ti onal -i nf ormati on> ?

3765 ...additional address information..

3766 </ bt p: target-additional-information>

3767 <bt p: repl y- address> ?

3768 ...address. ..

3769 </ bt p: repl y- addr ess>

3770 <bt p:transaction-identifier>. ..URl...</btp:transaction-
3771 i dentifier>

3772 <bt p: report - hazard>true| f al se</ bt p: report - hazar d>
3773 <btp:qualifiers> ?

3774 ...qualifiers...

3775 </ btp:qualifiers>

3776 </ bt p: cancel -transacti on>

3777

3778 CANCEL_INFERIORS

3779

3780 <bt p: cancel -i nferiors id?>

3781 <bt p: target-additional -i nformation> ?

3782 ...additional address information..

3783 </ bt p: target-additional -information>

3784 <bt p: repl y- address> ?

3785 ...address. ..

3786 </ bt p: repl y- addr ess>

3787 <btp:transaction-identifier> ..URl...</btp:transaction-
3788 identifier> ?

3789 <btp:inferiors-list>

3790 <btp:inferior-handle>. ..URl...</btp:inferior-handl e> +
3791 </btp:inferiors-1list>

3792 <btp:qualifiers> ?

3793 ...qualifiers...

3794 </ btp:qualifiers>

3795 </ bt p: cancel -i nferiors>

3796

3797

OASISBTPDraft Specification 0.9.2.3, 18 Mar ch 2002 Page 111 of 145



TRANSACTION_CANCELLED

<bt p: transacti on-cancel | ed i d?>
<bt p: t ar get - addi ti onal -i nf ormati on> ?
...additional address information..
</ bt p:target-additional-information>

<bt p: transaction-identifier> ..URl...</btp:transaction-
identifier>
<btp:qualifiers> ?
...qualifiers..
</ btp:qualifiers>
</ bt p:transacti on-cancel | ed>

REQUEST_INFERIOR_STATUSES

<bt p: request-i nferi or-statuses id?>
<bt p: target - addi ti onal -i nformati on> ?
...addi tional address information..
</ bt p:target-additional-information>
<bt p: repl y- address> ?
...address..
</ btp:repl y- address>
<btp:target-identifier> ..URl...</btp:target-identifier>
<btp:inferiors-list> ?
<btp:inferior-handle> ..URl...</btp:inferior-handl e> +
</btp:inferiors-1list>
<bt p: qualifiers> ?
...qualifiers..
</btp:qualifiers>
</ bt p:request-inferior-statuses>

INFERIOR_STATUSES

<bt p:inferior-statuses id?>
<bt p: t ar get - addi ti onal -i nf ormati on> ?
...additional address information..
</ btp:target-additional-informtion>

<bt p: responders-identifier> ..URl...</btp:responders-identifier>
<bt p: status-Ilist>
<bt p: status-itenr +
<bt p:inferior-handle> ..URl...</btp:inferior-handl e>
<bt p: st at us>acti ve| resi gned| prepari ng| pr epar ed
aut onomousl y- confi r med| aut ononmousl y- cancel | ed
confirm ng| confirned| cancel | i ng| cancel | ed
cancel -contradi ction| confirmcontradiction
hazard|i nval i d</ bt p: st at us>
<bt p: qualifiers> ?
...qualifiers..
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3850 </btp:qualifiers>

3851 </ btp:status-itenpr

3852 </btp:status-list>

3853 <btp:qualifiers> ?

3854 ...qualifiers..

3855 </ btp:qualifiers>

3856 </btp:inferior-statuses>

3857

3858 Standard qualifiers

3859 Theinformal syntax for these messages assumes the namespace prefix “btpg” is associated
3860 withthe URI “ur n: oasi s: nanmes: tc: BTP: 1. 0: qual ifiers”.
3861

3862 Transaction timelimit

3863

3864 <bt pg:transaction-tinelimt>

3865 <btpg:tinelimt>

3866 ...time in seconds..

3867 </btpqg:tinmelimt>

3868 </btpqg:transaction-tinelint>

3869

3870 Inferior timeout

3871 <bt pq:inferior-timeout>

3872 <bt pqg: ti neout >

3873 ...time in seconds..

3874 </ bt pq: ti meout >

3875 <bt pq: i nt ended- deci si on>confi rnj cancel </ bt pq: i nt ended- deci si on>
3876 </btpqg:inferior-timeout>

3877

3878 Minimum inferior timeout

3879 <bt pg: m ni rum i nferior-ti meout >

3880 <bt pg: m ni mum t i neout >

3881 ...time in seconds..

3882 </ bt pg: m ni mumti meout >

3883 </ btpqg: m ni muminferior-timeout >

3884

3885 Inferior name

3886 <bt pq: i nf eri or - nane>

3887 <bt pq: i nferi or- nane>

3888 ...string...

3889 </ bt pq:inferior-nane>

3890 </ bt pq:inferior-nanme>

3891

3892 Compounding of M essages

3893

3894 Relating BTP to one another, in a*“group”is represented by containing them within the
3895 btp:related-group element, with the related messages as child elements. The processing for

3896 the group is defined in the section “ G[UUpFCUmanarronmr'reIa[ed'nngr’ . For example

3897
3898 <bt p: rel at ed- gr oup>
3899 <bt p: cont ext -repl y>
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3900
3901
3902
3903
3904
3905
3906
3907
3908
3909
3910
3911
3912
3913
3914
3915
3916
3917
3918
3919
3920
3921

.. <conpl eti on-st atus>rel at ed</ conpl eti on-status> ..
</ bt p: context-repl y>
<bt p: enrol >. .. </ bt p: enrol >
<bt p: prepar ed>. . . </ bt p: pr epar ed>
</ bt p: rel at ed- gr oup>

If the rules for the group state that the “target-address’ of the abstract message is omitted, the
corresponding target-address-information element shall be absent in the message in the
related-group. The carrier protocol binding specifies how arelation between application and
BTP messages is represented.

Bundling (semantically insignificant combination) of BTP messages and related groupsis
indicated with the "btp:messages” element, with the bundled messages and related groups as
child elements. For example (confirming one and cancelling another inferiors of a cohesion):

<bt p: messages>
<bt p: confirnme...</btp: confirnp
<bt p: cancel >. .. </ bt p: cancel >
</ bt p: messages>
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3921

3922
3923
3924
3925
3926
3927
3928
3929
3930
3931
3932
3933
3934
3935
3936
3937
3938
3939
3940
3941
3942
3943
3944
3945
3946
3947
3948
3949
3950
3951
3952
3953
3954
3955
3956
3957
3958
3959
3960
3961
3962
3963
3964
3965
3966
3967
3968
3969
3970
3971
3972

XML Schemas

XML schema for BTP messages

<?xm version="1.0"?>
<schema

xm ns="ht t p: // www. w3. or g/ 2001/ XM_Schena"

t ar get Nanespace="ur n: oasi s: nanes: tc: BTP: 1. 0: cor exi-"
xm ns: bt p="urn: oasi s: nanes: tc: BTP: 1. 0: cor ex-"

el ement For mDef aul t ="qual i fi ed">

<l-- Qualifiers -->

<conpl exType nanme="qual ifier-type">
<si npl eCont ent >
<ext ensi on base="string">
<attribute nane="nust-be-understood" type="bool ean"/>
<attribute name="t o- be-propagat ed" type="bool ean"/>
</ ext ensi on>
</ si npl eCont ent >
</ conpl exType>

<el enent name="qualifier" type="btp:qualifier-type" abstract="true"/>

<el enent name="qualifiers">
<conpl exType>
<sequence>
<el enent ref="btp:qualifier” maxCOccurs="unbounded"/>
</ sequence>
</ conpl exType>
</ el enent >

<I-- exanple qualifier:
<el enent nanme="sone-qualifer" type="btp:qualifier-type"

substituti onG oup="btp: qualifier"/>

- >

<l-- Message set data types -->

<si npl eType nane="identifier">
<restriction base="anyURl " />
</ si npl eType>

<si npl eType nane="additi onal -i nformation">
<restriction base="string" />
</ si npl eType>

<conpl exType nane="address" >
<sequence>
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3973
3974
3975
3976
3977
3978
3979
3980
3981
3982
3983
3984
3985
3986
3987
3988
3989
3990
3991
3992
3993
3994
3995
3996
3997
3998
3999
4000
4001
4002
4003
4004
4005
4006
4007
4008
4009
4010
4011
4012
4013
4014
4015
4016
4017
4018
4019
4020
4021
4022
4023
4024
4025

<el enent nane="bi ndi ng- nane" type="anyURl "/ >
<el enent nane="bi ndi ng- addr ess" type="string"/>
<el enent name="addi tional -i nformation" type="btp: additional -
i nformati on" m nOccurs="0" />
</ sequence>
</ conpl exType>

<si npl eType nane="superi or-type">
<restriction base="string">
<enuner ati on val ue="cohesion"/>
<enuner ation val ue="atonl'/ >
</restriction>
</ si npl eType>

<si npl eType nane="transacti on-type">
<restriction base="string">
<enuner ati on val ue="cohesi on"/>
<enuneration val ue="aton'/>
</restriction>
</ si npl eType>

<I'-- Conpounding -->

<el enent nane="nessages" >
<conpl exType>
<sequence>
<el enent ref="btp: message" m nCccurs="0"
maxQccur s=" unbounded"/ >
</ sequence>
</ conpl exType>
</ el enent >

<el enent name="r el at ed- group” substituti onG oup="Dbt p: message" >
<conpl exType>
<sequence>
<el enent ref="btp: mnessage" m nCccurs="0"
maxQccur s=" unbounded"/ >
</ sequence>
</ conpl exType>
</ el enent >

<l-- Message set -->
<el enent nanme="nessage" abstract="true" />

<el enent name="context" substitutionG oup="btp: mnessage" >
<conpl exType>
<sequence>
<el enent nane="superi or-address" type="btp: address"
maxQccur s=" unbounded" / >
<el enent name="superior-identifier" type="btp:identifier"/>
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4026 <el enent name="repl y- address" type="btp: address"
4027 minCccurs="0"/>

4028 <el enent nanme="superior-type" type="btp:superior-type"/>
4029 <el enent ref="btp:qualifiers" mnCccurs="0"/>
4030 </ sequence>

4031 <attribute nane="id" type="ID" use="optional"/>
4032 </ conpl exType>

4033 </ el enent >

4034

4035 <el enent nane="cont ext-reply" substitutionG oup=">btp: nessage">
4036 <conpl exType>

4037 <sequence>

4038 <el enent nanme="t ar get - addi ti onal -i nf or mati on"
4039 type="btp: additional -infornmation" ni nCccurs="0"/>

4040 <el enent name="superior-identifier" type="btp:identifier"/>
4041 <el enent nanme="conpl eti on- st at us" >

4042 <si mpl eType>

4043 <restriction base="string">

4044 <enuner ati on val ue="conpl et ed"/ >
4045 <enuneration val ue="rel ated"/>

4046 <enuner ati on val ue="repudi at ed"/ >
4047 </restriction>

4048 </ si npl eType>

4049 </ el enent >

4050 <el enent ref="btp:qualifiers" m nCccurs="0"/>
4051 </ sequence>

4052 <attribute name="id" type="ID'/>

4053 </ conpl exType>

4054 </ el enent >

4055

4056 <el enent nanme="request-status" substituti onG oup="btp: nessage" >
4057 <conpl exType>

4058 <sequence>

4059 <el enent nanme="t ar get - addi ti onal -i nf or mati on"
4060 type="btp: additional -information" ni nCccurs="0"/>

4061 <el enent name="repl y- address" type="btp: address"
4062 mminCccurs="0"/>

4063 <el enent nanme="target-identifier" type="btp:identifier"/>
4064 <el enent ref="btp:qualifiers" mnCccurs="0"/>
4065 </ sequence>

4066 <attribute name="id" type="ID'/>

4067 </ conpl exType>

4068 </ el enent >

4069

4070 <el enent name="status" substituti onG oup="Dbt p: nessage" >
4071 <conpl exType>

4072 <sequence>

4073 <el enent nanme="t ar get - addi ti onal -i nf or mati on"
4074 type="btp: addi tional -i nfornmati on" ni nCccurs="0"/>

4075 <el emrent nane="responders-identifier"

4076 type="btp:identifier"/>

4077 <el ement nane="st at us- val ue" >

4078 <si nmpl eType>
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4079 <restriction base="string">

4080 <enuneration val ue="created"/>

4081 <enuner ation val ue="enrol ling"/>

4082 <enuner ati on val ue="active"/>

4083 <enuner ati on val ue="resi gni ng"/>

4084 <enuner ati on val ue="resi gned"/>

4085 <enuner ati on val ue="preparing"/>

4086 <enuner ati on val ue="prepared"/>

4087 <enuner ati on val ue="confirning"/>

4088 <enuneration val ue="confirmed"/>

4089 <enuner ati on val ue="cancel |l i ng"/>

4090 <enuneration val ue="cancel |l ed"/ >

4091 <enuner ati on val ue="cancel -contradiction"/>
4092 <enuner ati on val ue="confirmcontradiction"/>
4093 <enuneration val ue="hazard"/>

4094 <enuneration val ue="contradi cted"/>

4095 <enuneration val ue="unknown"/ >

4096 <enuner ati on val ue="i naccessi bl e"/>

4097 </restriction>

4098 </ si npl eType>

4099 </ el ement >

4100 <el enent ref="btp:qualifiers" m nCccurs="0"/>

4101 </ sequence>

4102 <attribute nane="id" type="ID'/>

4103 </ conpl exType>

4104 </ el ement >

4105

4106 <el enent nanme="fault" substitutionG oup="btp: nessage" >

4107 <conpl exType>

4108 <sequence>

4109 <el enent name="t ar get - addi ti onal -i nf or mati on"

4110 type="btp: additional -i nformation" ni nCccurs="0"/>

4111 <el enent name="superior-identifier" type="btp:identifier"
4112 i nCccurs="0"/>

4113 <el enent nanme="inferior-identifier" type="btp:identifier"
4114  nminQccurs="0"/>

4115 <el emrent nane="faul t-type">

4116 <si npl eType>

4117 <restriction base="string">

4118 <enuner ati on val ue="communi cation-failure"/>
4119 <enuner ati on val ue="duplicate-inferior"/>
4120 <enuner ati on val ue="general "/>

4121 <enuner ati on val ue="inval i d- deci der" />

4122 <enuner ation val ue="invalid-inferior"/>
4123 <enuner ati on val ue="inval i d-superior"/>
4124 <enuner ation val ue="stat us-refused"/>

4125 <enuneration value="invalid-term nator"/>
4126 <enuner ati on val ue="unknown- par aneter"/>
4127 <enuner ati on val ue="unknown-transaction"/>
4128 <enuner ati on val ue="unsupported-qualifier"/>
4129 <enuner ati on val ue="w ong-state"/>

4130 </restriction>

4131 </ si npl eType>
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4132 </ el ement >

4133 <el enent name="fault-data" type="anyType" ni nCccurs="0"/>
4134 <el enent ref="btp:qualifiers" mnCccurs="0"/>

4135 </ sequence>

4136 <attribute name="id" type="ID'/>

4137 </ conpl exType>

4138 </ el ement >

4139

4140 <el enent nanme="enrol " substitutionG oup="btp: nessage" >

4141 <conpl exType>

4142 <sequence>

4143 <el enent nane="t ar get - addi ti onal -i nf ormati on"

4144  type="btp: addi tional -i nfornmati on" ni nCccurs="0"/>

4145 <el enent name="superior-identifier" type="btp:identifier"/>
4146 <el enrent nane="response-request ed" type="bool ean"/>

4147 <el enent name="repl y- addr ess" type="bt p: addr ess"

4148 mminCccurs="0"/>

4149 <el enent name="inferi or-address" type="btp: address"

4150 mi nCQccurs="1" maxCccur s="unbounded"/ >

4151 <el enent nanme="inferior-identifier" type="btp:identifier"/>
4152 <el enent ref="btp:qualifiers" m nCccurs="0"/>

4153 </ sequence>

4154 <attribute nane="id" type="ID'/>

4155 </ conpl exType>

4156 </ el ement >

4157

4158

4159 <el enent nanme="enrol | ed" substituti onG oup="btp: message" >

4160 <conpl exType>

4161 <sequence>

4162 <el enent name="t ar get - addi ti onal -i nf or mati on"

4163 type="btp: additional -i nformation" ni nCccurs="0"/>

4164 <el enent nanme="inferior-identifier" type="btp:identifier"/>
4165 <el enent ref="btp:qualifiers" mnCccurs="0"/>

4166 </ sequence>

4167 <attribute name="id" type="ID'/>

4168 </ conpl exType>

4169 </ el enent >

4170

4171 <el enent nane="resi gn" substituti onG oup=">bt p: nessage" >

4172 <conpl exType>

4173 <sequence>

4174 <el enent nanme="t ar get - addi ti onal -i nf or mati on"

4175 type="btp: additional -i nfornmati on" ni nCccurs="0"/>

4176 <el enent nanme="superior-identifier" type="btp:identifier"/>
4177 <el enent nanme="inferior-identifier" type="btp:identifier"/>
4178 <el enrent nane="response-request ed" type="bool ean"/>

4179 <el enent ref="btp:qualifiers" mnCccurs="0"/>

4180 </ sequence>

4181 <attribute name="id" type="ID'/>

4182 </ conpl exType>

4183 </ el ement >

4184
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4185 <el enent nanme="resi gned" substituti onG oup="btp: nessage" >
4186 <conpl exType>

4187 <sequence>

4188 <el enent nanme="t ar get - addi ti onal -i nf or mati on"

4189 type="btp: additional -i nformation" ni nCccurs="0"/>

4190 <el enent name="inferior-identifier" type="btp:identifier"/>
4191 <el enent ref="btp:qualifiers" m nCccurs="0"/>

4192 </ sequence>

4193 <attribute nane="id" type="ID'/>

4194 </ conpl exType>

4195 </ el ement >

4196

4197 <el enent nanme="prepare" substituti onG oup="btp: message" >

4198 <conpl exType>

4199 <sequence>

4200 <el enent name="t ar get - addi ti onal -i nf or mati on"

4201 type="btp: additional -i nformati on" ni nCccurs="0"/>

4202 <el enent name="inferior-identifier" type="btp:identifier"/>
4203 <el enent ref="btp:qualifiers" mnCccurs="0"/>

4204 </ sequence>

4205 <attribute name="id" type="ID'/>

4206 </ conpl exType>

4207 </ el enent >

4208

4209 <el enent name="prepared" substituti onG oup="btp: nessage" >

4210 <conpl exType>

4211 <sequence>

4212 <el enent nanme="t ar get - addi ti onal -i nf or mati on"

4213 type="btp: additional -i nfornmati on" ni nCccurs="0"/>

4214 <el enent nanme="superior-identifier" type="btp:identifier"/>
4215 <el emrent nanme="inferior-identifier" type="btp:identifier"/>
4216 <el enent name="def aul t-i s-cancel " type="bool ean"/>
4217 <el enent ref="btp:qualifiers" mnCccurs="0"/>

4218 </ sequence>

4219 <attribute name="id" type="ID'/>

4220 </ conpl exType>

4221 </ el ement >

4222

4223 <el enent nanme="confirnm substituti onG oup="btp: message" >

4224 <conpl exType>

4225 <sequence>

4226 <el enent name="t ar get - addi ti onal -i nf or mati on"

4227  type="btp: additional -i nfornmati on" ni nCccurs="0"/>

4228 <el enent name="inferior-identifier" type="btp:identifier"/>
4229 <el enent ref="btp:qualifiers" m nCccurs="0"/>

4230 </ sequence>

4231 <attribute name="id" type="ID'/>

4232 </ conpl exType>

4233 </ el enent >

4234

4235 <el enent name="confirnmed" substituti onG oup="btp: nessage" >
4236 <conpl exType>

4237 <sequence>
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4238 <el enent name="t ar get - addi ti onal -i nf or mati on"
4239 type="btp: additional -i nformation" ni nCccurs="0"/>

4240 <el enent nanme="superior-identifier" type="btp:identifier"/>
4241 <el enent name="inferior-identifier" type="btp:identifier"/>
4242 <el enent nanme="confirned-recei ved" type="bool ean"/>

4243 <el enent ref="btp:qualifiers" m nCccurs="0"/>

4244 </ sequence>

4245 <attribute nane="id" type="ID'/>

4246 </ conpl exType>

4247 </ el ement >

4248

4249 <el enent name="cancel " substituti onG oup="Dbt p: nessage" >

4250 <conpl exType>

4251 <sequence>

4252 <el enent name="t ar get - addi ti onal -i nf or mati on"

4253 type="btp: addi tional -i nformati on" ni nCccurs="0"/>

4254 <el ement name="inferior-identifier" type="btp:identifier"/>
4255 <el enent name="repl y- addr ess" type="btp: address"

4256  mi nCccurs="0"/>

4257 <el enent ref="btp:qualifiers" m nCccurs="0"/>

4258 </ sequence>

4259 <attribute name="id" type="ID'/>

4260 </ conpl exType>

4261 </ el enent >

4262

4263 <el enent name="cancel | ed" substituti onG oup="btp: nessage" >

4264 <conpl exType>

4265 <sequence>

4266 <el enent nanme="t ar get - addi ti onal -i nf or mati on"

4267 type="btp: additional -i nformation" ni nCccurs="0"/>

4268 <el enent name="superior-identifier" type="btp:identifier"/>
4269 <el enent name="inferior-identifier" type="btp:identifier"
4270  minCQccurs="0"/>

4271 <el enent ref="btp:qualifiers" mnCccurs="0"/>

4272 </ sequence>

4273 <attribute name="id" type="ID'/>

4274 </ conpl exType>

4275 </ el enent >

4276

4277 <el enent nanme="confirm one- phase" substituti onG oup="bt p: nessage" >
4278 <conpl exType>

4279 <sequence>

4280 <el enent nanme="t ar get - addi ti onal -i nf or mati on"

4281 type="btp: additional -i nfornmation" ni nCccurs="0"/>

4282 <el enent name="inferior-identifier" type="btp:identifier"/>
4283 <el enent name="report-hazard" type="bool ean"/>

4284 <el enent ref="btp:qualifiers" m nCccurs="0"/>

4285 </ sequence>

4286 <attribute nane="id" type="ID'/>

4287 </ conpl exType>

4288 </ el ement >

4289

4290 <el enent nanme="hazard" substitutionG oup="bt p: nessage" >
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4291 <conpl exType>

4292 <sequence>

4293 <el enent nanme="t ar get - addi ti onal -i nf or mati on"

4294  type="btp: addi tional -i nfornmati on" ni nCccurs="0"/>

4295 <el enent name="superior-identifier" type="btp:identifier"/>
4296 <el enent name="inferior-identifier" type="btp:identifier"/>
4297 <el ement nanme="1|evel ">

4298 <si nmpl eType>

4299 <restriction base="string">

4300 <enuneration val ue="nmni xed"/ >

4301 <enuner ati on val ue="possi bl e"/>

4302 </restriction>

4303 </ si npl eType>

4304 </ el enent >

4305 <el enent ref="btp:qualifiers" mnCccurs="0"/>

4306 </ sequence>

4307 <attribute name="id" type="ID'/>

4308 </ conpl exType>

4309 </ el enent >

4310

4311 <el enent nane="contradi ction" substitutionG oup=">btp: nessage">
4312 <conpl exType>

4313 <sequence>

4314 <el enent nanme="t ar get - addi ti onal -i nf or mati on"

4315 type="btp: additional -i nformation" ni nCccurs="0"/>

4316 <el enent name="inferior-identifier" type="btp:identifier"/>
4317 <el enent ref="btp:qualifiers" m nCccurs="0"/>

4318 </ sequence>

4319 <attribute nane="id" type="ID'/>

4320 </ conpl exType>

4321 </ el ement >

4322

4323 <el enent name="superior-state" substitutionG oup="btp: nessage" >
4324 <conpl exType>

4325 <sequence>

4326 <el enent name="t ar get - addi ti onal -i nf or mati on"

4327 type="btp: additional -i nformation" ni nCccurs="0"/>

4328 <el enent name="inferior-identifier" type="btp:identifier"/>
4329 <el ement nane="st at us">

4330 <si mpl eType>

4331 <restriction base="string">

4332 <enuneration val ue="active"/>

4333 <enuner ati on val ue="prepared-recei ved"/>
4334 <enuner ati on val ue="i naccessi bl e"/>
4335 <enuneration val ue="unknown"/ >

4336 </restriction>

4337 </ si npl eType>

4338 </ el enent >

4339 <el enent nanme="response-request ed" type="bool ean"/>
4340 <el enent ref="btp:qualifiers" m nCccurs="0"/>

4341 </ sequence>

4342 <attribute name="id" type="ID'/>

4343 </ conpl exType>
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4344
4345
4346
4347

4349
4350
4351
4352
4353

4355
4356
4357
4358
4359
4360
4361
4362
4363
4364
4365
4366
4367
4368
4369
4370
4371
4372
4373
4374
4375
4376
4377
4378
4379
4380
4381
4382
4383

4385
4386
4387
4388
4389
4390
4391
4392
4393
4394
4395
4396

</ el enent >

<el enent name="inferior-state" substituti onG oup="btp: nessage" >

<conpl exType>
<sequence>

<el enent nane="t arget - addi ti onal -i nf or mati on"

type="btp: addi ti onal -i nformati on" m nCccurs="0"/>

<el enent name="superior-identifier" type="btp:identifier"/>
<el enent name="inferior-identifier" type="btp:identifier"/>

<el enent nane="st at us">
<si npl eType>
<restriction base="string">
<enuner ati on val ue="active"/>

<enuner ati on val ue="i naccessi bl e"/>

<enuner ati on val ue="unknown"/ >
</restriction>
</ si npl eType>
</ el enent >

<el enent nanme="r esponse-request ed" type="bool ean"/>

<el ement ref="btp:qualifiers" mnCccurs="0"

</ sequence>
<attribute nane="id" type="ID"'/>
</ conpl exType>
</ el emrent >

/>

<el enent nane="redirect" substitutionG oup="btp: nessage" >

<conpl exType>
<sequence>

<el enent nanme="t arget - addi ti onal -i nf or mati on"

type="btp: addi ti onal -i nformati on" m nCccurs="0"/>

<el enent nane="superior-identifier" type="btp:identifier"

m nCccur s="0"/ >

<el enent name="inferior-identifier" type="btp:identifier"

/>

<el enent nane="ol d- addr ess" type="btp: addr ess"

maxCccur s=" unbounded"/ >

<el enent nanme="new address" type="btp: address"

maxQccur s="unbounded"/ >

<el ement ref="btp:qualifiers" m nCccurs="0"

</ sequence>
<attribute nane="id" type="ID"'/>
</ conpl exType>
</ el enent >

<el enent nane="begi n" substituti onG oup="Dbtp: nessage" >
<conpl exType>
<sequence>

/>

<el enent nanme="t ar get - addi ti onal -i nf or mati on"

type="bt p: addi ti onal -i nformati on" m nCccurs="0"/>

<el enent nane="repl y- address" type="btp: addr ess"

m nCccur s="0"/ >

<el enent nanme="transacti on-type" type="btp:
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4397 <el enent ref="btp:qualifiers" mnCccurs="0"/>
4398 </ sequence>

4399 <attribute nane="id" type="ID'/>

4400 </ conpl exType>

4401 </ el ement >

4402

4403 <el enent name="begun" substituti onG oup="Dbt p: nessage" >

4404 <conpl exType>

4405 <sequence>

4406 <el enent name="t ar get - addi ti onal -i nf or mati on"

4407 type="btp: additional -i nformation" ni nCccurs="0"/>

4408 <el enent name="deci der - address" type="Dbtp: address"
4409 minQccurs="0" maxCccur s="unbounded"/ >

4410 <el enent nanme="transaction-identifier"

4411 type="btp:identifier" m nQOccurs="0"/>

4412 <el enent nanme="inferior-handl e" type="btp:identifier"
4413  minCccurs="0"/>

4414 <el enent name="inferi or-address" type="btp: address"
4415 minQccurs="0" maxCccur s="unbounded"/ >

4416 <el enent ref="btp:qualifiers" m nCccurs="0"/>
4417 </ sequence>

4418 <attribute name="id" type="ID'/>

4419 </ conpl exType>

4420 </ el enent >

4421

4422 <el enent nane="prepare-inferiors" substitutionG oup="btp: nessage" >
4423 <conpl exType>

4424 <sequence>

4425 <el enent nanme="t ar get - addi ti onal -i nf or mati on"

4426  type="btp: additional -i nformati on" ni nCccurs="0"/>

4427 <el enent name="repl y- addr ess" type="bt p: addr ess"
4428  minCccurs="0"/>

4429 <el enent nanme="transaction-identifier"

4430 type="btp:identifier"/>

4431 <el ement name="inferiors-list" mnGCccurs="0">
4432 <conpl exType>

4433 <sequence>

4434 <el enent nanme="i nf eri or- handl e"

4435 type="btp:identifier" maxCccurs="unbounded"/>

4436 </ sequence>

4437 </ conpl exType>

4438 </ el ement >

4439 <el enent ref="btp:qualifiers" mnCccurs="0"/>
4440 </ sequence>

4441 <attribute name="id" type="I1D"/>

4442 </ conpl exType>

4443 </ el ement >

4444

4445 <el enent name="confirmtransacti on" substituti onG oup="btp: nessage" >
4446 <conpl exType>

4447 <sequence>

4448 <el enent nane="t arget - addi ti onal -i nf or mati on"

4449  type="btp: additional -i nfornmati on" ni nCccurs="0"/>
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<el enent nane="repl y- address" type="btp: addr ess"
m nCccurs="0"/>
<el enent name="transaction-identifier"
type="btp:identifier"/>
<el ement name="inferiors-list" m nGCccurs="0">
<conpl exType>
<sequence>
<el enent nanme="i nf eri or-handl e"
type="btp:identifier" maxQOccurs="unbounded"/>
</ sequence>
</ conpl exType>
</ el enent >
<el enent nanme="report-hazard" type="bool ean"/>
<el enent ref="btp:qualifiers" m nOccurs="0"/>
</ sequence>
<attribute nane="id" type="ID"'/>
</ conpl exType>
</ el emrent >

<el enent nanme="transacti on-confirned" substitutionG oup=">btp: nessage">
<conpl exType>
<sequence>
<el enent name="t ar get - addi ti onal -i nf or mati on"
type="Dbt p: addi ti onal -i nformati on" m nCccurs="0"/>
<el ement nanme="transaction-identifier"
type="btp:identifier"/>
<el enent ref="btp:qualifiers" m nQccurs="0"/>
</ sequence>
<attribute name="id" type="I1D"/>
</ conpl exType>
</ el enent >

<el enent nanme="cancel -transacti on" substituti onG oup="Dbtp: message" >
<conpl exType>
<sequence>
<el enent nane="t arget - addi ti onal -i nf or mati on"
type="btp: addi ti onal -i nformati on" m nCccurs="0"/>
<el enent nane="repl y- address" type="btp: address"
m nOccur s="0"/ >
<el ement nanme="transaction-identifier"
type="btp:identifier"/>
<el enent nane="report-hazard" type="bool ean"/>
<el enent ref="btp:qualifiers" m nCccurs="0"/>
</ sequence>
<attribute nane="id" type="ID"'/>
</ conpl exType>
</ el enent >

<el enent nanme="cancel -inferiors" substitutionG oup="btp: nessage" >
<conpl exType>
<sequence>
<el enent nane="t arget - addi ti onal -i nf or mati on"
type="Dbt p: addi ti onal -i nformati on" m nCccurs="0"/>
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<el enent nane="repl y- address" type="btp: addr ess"
m nCccurs="0"/>
<el enent name="transaction-identifier"
type="btp:identifier" mnQccurs="0"/>
<el ement nanme="inferiors-list">
<conpl exType>
<sequence>
<el enent nanme="i nf eri or-handl e"
type="btp:identifier" maxQOccurs="unbounded"/>
</ sequence>
</ conpl exType>
</ el enent >
<el enent ref="btp:qualifiers" nm nOccurs="0"/>
</ sequence>
<attribute nane="id" type="ID"'/>
</ conpl exType>
</ el enent >

<el enent name="transacti on-cancel | ed" substituti onG oup="Dbtp: mnessage" >
<conpl exType>
<sequence>
<el enent nane="t arget - addi ti onal -i nf or mati on"
type="Dbt p: addi ti onal -i nformati on" m nCccurs="0"/>
<el enent name="transaction-identifier"
type="btp:identifier"/>
<el enent ref="btp:qualifiers" m nQccurs="0"/>
</ sequence>
<attribute name="id" type="I1D"/>
</ conpl exType>
</ el enent >

<el enent nane="request-inferior-statuses"
substituti onG oup="bt p: nressage" >
<conpl exType>
<sequence>
<el enent nane="t arget - addi ti onal -i nf or mati on"
type="btp: addi ti onal -i nformati on" m nCccurs="0"/>
<el enent nane="repl y- address" type="btp: address"
m nOccur s="0"/ >
<el enent nane="target-identifier" type="btp:identifier"/>
<el ement name="inferiors-list" mnGCccurs="0">
<conpl exType>
<sequence>
<el enent nanme="i nf eri or-handl e"
type="btp:identifier" maxQccurs="unbounded"/>
</ sequence>
</ conpl exType>
</ el emrent >
<el enent ref="btp:qualifiers" m nOccurs="0"/>
</ sequence>
<attribute nane="id" type="ID"'/>
</ conpl exType>
</ el emrent >
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4556
4557
4558
4559
4560
4561
4562
4563
4564
4565
4566
4567
4568
4569
4570
4571
4572
4573
4574
4575
4576
4577
4578
4579
4580
4581
4582
4583

4585
4586
4587
4588
4589
4590
4501
4592
4593
4594
4595
4596
4597
4598
4599
4600
4601
4602
4603
4604
4605
4606

4607

<el enent nane="inferior-statuses" substitutionG oup="btp: nessage" >
<conpl exType>
<sequence>
<el enent nane="t arget - addi ti onal -i nf or nati on"
type="btp: addi ti onal -i nformati on" m nCccurs="0"/>
<el enent nane="r esponders-identifier"
type="btp:identifier"/>
<el ement nanme="status-list">
<conpl exType>
<sequence>
<el ement name="status-item nmaxOccur s="unbounded">
<conpl exType>
<sequence>
<el ement name="i nferi or-handl e"
type="btp:identifier"/>
<el ement nane="status">
<si npl eType>
<restriction base="string">
<enuneration val ue="active"/>
<enuneration val ue="resi gned"/>
<enuner ation val ue="preparing"/>
<enuner ati on val ue="prepared"/>
<enuner ati on val ue="aut ononousl y-confirmed"/>
<enuner ati on val ue="aut ononousl y-cancel | ed"/ >
<enuneration val ue="confirnmng"/>
<enuneration val ue="confirned"/>
<enuner ation val ue="cancel l'i ng"/ >
<enuneration val ue="cancel | ed"/ >
<enuner ati on val ue="cancel -contradiction"/>
<enuneration val ue="confirmcontradiction"/>
<enuner ation val ue="hazard"/ >
<enuneration value="invalid"/>
</restriction>
</ si npl eType>
</ el enent >
<el enent ref="btp:qualifiers" m nQccurs="0"/>
</ sequence>
</ conpl exType>
</ el enent >
</ sequence>
</ conpl exType>
</ el enent >
<el enent ref="btp:qualifiers" nm nOccurs="0"/>
</ sequence>
<attribute nane="id" type="ID"'/>
</ conpl exType>
</ el enent >

</ schema>
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4608
4609
4610
4611
4612
4613
4614
4615
4616
4617
4618
4619
4620
4621
4622
4623
4624
4625
4626
4627
4628
4629
4630
4631
4632
4633
4634
4635
4636
4637
4638
4639
4640
4641
4642
4643
4644
4645
4646
4647
4648
4649
4650
4651
4652
4653
4654
4655
4656
4657
4658
4659

XML schema for standard qualifiers

<?xm version="1.0"7?>
<schema
xm ns="http://ww. w3. or g/ 2001/ XM_Schenma"
t ar get Nanespace="ur n: oasi s: nanes: tc: BTP: 1. 0: qual i fi ers"
xm ns: bt pg="urn: oasi s: nanes: tc: BTP: 1. 0: qual i fi ers"
xm ns: bt p="ur n: oasi s: nanmes: tc: BTP: 1. 0: cor exx-"
el ement For mDef aul t =" qual i fi ed">

<el ement nanme="transaction-tinmelimt"
substituti onG oup="btp: qualifier">
<conpl exType>
<conpl exCont ent >
<ext ensi on base="btp: qualifier-type">
<sequence>
<el ement name="tinmelimt"
t ype="nonNegati vel nt eger"/ >
</ sequence>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>
</ el emrent >

<el enent name="inferior-timeout" substitutionG oup="Dbtp
<conpl exType>
<conpl exCont ent >
<ext ensi on base="btp: qualifier-type">
<sequence>
<el enent name="tinelimt"
t ype="nonNegati vel nt eger"/ >
<el ement name="i nt ended- deci si on" >
<si npl eType>
<restriction base="string">
<enuneration val ue="con
<enuneration val ue="can
</restriction>
</ si npl eType>
</ el emrent >
</ sequence>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>
</ el emrent >

<el enent name="m ni ruminferior-timeout"
substituti onG oup="bt p: qualifier">
<conpl exType>
<conpl exCont ent >
<ext ensi on base="btp: qualifier-type">
<sequence>
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4660
4661
4662
4663
4664
4665
4666
4667
4668
4669
4670
4671
4672
4673
4674
4675
4676
4677
4678
4679
4680

4681

<el ement name="mi ni rumti meout "
t ype="nonNegati vel nt eger"/ >
</ sequence>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>
</ el enent >

<el enent nanme="i nferior-nanme" substitutionG oup="btp:qualifier">

<conpl exType>
<conpl exCont ent >
<ext ensi on base="btp: qualifier-type">
<sequence>

<el enent nanme="i nferior-nane" type="string"/>

</ sequence>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>
</ el enent >

</ schema>
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4681
4682

4683

4684
4685
4686
4687
4688
4689
4690
4691
4692
4693
4694

4695
4696
4697
4698
4699
4700
4701
4702
4703
4704
4705
4706
4707
4708
4709
4710
4711
4712
4713
4714
4715
4716
4717
4718
4719
4720
4721
4722
4723
4724
4725
4726

Carrier Protocol Bindings

The notion of bindingsisintroduced to act as the glue between the BTP messages and an
underlying transport. A binding specification must define various particulars of how the BTP
messages are carried and some aspects of how the related application messages are carried.
This document specifies two bindings: a SOAP binding and a SOAP + Attachments binding.
However, other bindings could be specified by the Oasis BTP technical committee or by a
third party. For example, in the future a binding might exist to put a BTP message directly on
top of HTTP without the use of SOAP, or aclosed community could define their own
binding. To ensure that such specifications are complete, the Binding Proforma defines the
information that must be included in a binding specification.

Carrier Protocol Binding Proforma

A BTP carrier binding specification should provide the following information:

Binding name: A name for the binding, as used in the “binding name” field of BTP
addresses (and available for declaring the capabilities of an implementation). Binding
specified in this document, and future revisions of this document have binding names that are
simple strings of letters, numbers and hyphens (and, in particular, do not contain colons).
Bindings specified elsewhere shall have binding names that are URIs. Bindings specified in
this document use numbers to identify the version of the binding, not the version(s) of the
carrier protocol.

Binding addressformat: This section states the format of the “binding address’ field of a
BTP address for this binding. For many bindings, thiswill be a URL of some kind; for other
bindings it may be some other form

BTP message representation: This section will define how BTP messages are represented.
For many bindings, the BTP message syntax will be as specified in the XML schema defined
in this document, and the normal string encoding of that XML will be used.

Mapping for BTP messages (unrelated) : This section will define how BTP messages that
are not related to application messages are sent in either direction between Superior and
Inferior. (i.e. those messages sent directly between BTP actors). This mapping need not be
symmetric (i.e. Superior to Inferior may differ to some degree to Inferior to Superior). The
mapping may define particular rulesfor particular BTP messages, or messages with particular
parameter values (e.g. the FAULT message with “fault-type” “CommunicationFailure’ will
typically not be sent asa BTP message). The mapping states any constraints or requirements
on which BTP may or must be bundled together by compounding.

Mapping for BTP messages related to application messages: This section will define how
BTP messages that are related to application messages are sent. A binding specification may
defer details of thisto a particular application (e.g. a mapping specification could just say
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“the CONTEXT may be carried as a parameter of an application invocation”). Alternatively,
the binding may specify a general method that represents the relationship between application
and BTP messages.

Implicit messages: This section specifies which BTP messages, if any, are not sent explicitly
but are treated asimplicit in carrier-protocol mechanisms, application messages or other BTP
messages. This may depend on particular parameter values of the BTP messages or the

application messages.

Faults: The relationship between the fault and exception reporting mechanisms of the carrier
protocol and of BTP shall be defined. This may include definition of which carrier protocol
exceptions are equivalent to a FAUL T/communi cation-failure message.

Relationship to other bindings: Any relationship to other bindings is defined in this section.
If BTP addresses with different bindings are be considered to match (for purposes of
identifying the peer Superior/Inferior and redirection), this should be specified here.

Limitations on BTP use: Any limitations on the full range of BTP functionality that are
imposed by use of this binding should be listed. This would include limitations on which
messages can be sent, which event sequences are supported and restrictions on parameter
values. Such limitations may reduce the usefulness of an implementation, but may be
appropriate in certain environments.

Other: Other features of the binding, especialy any that will potentially affect interoperation
should be specified here. This may include restrictions or requirements on the use or support
of optional carrier parameters or mechanisms.

Bindingsfor request/response carrier protocols

BTP does not generally follow a request/response pattern. In particular, on the outcome
relationship either side may initiate a message — thisis an essential part of the presume-abort
recovery paradigm although it is not limited to recovery cases. However, there are some BTP
messages, especially in the control relationship, that do have a request/response pattern.

Many (potential) carrier protocols (e.g. HTTP) do have a request/response pattern. The
specification of a binding specification to a request/response carrier protocol needs to state
what rules apply — which messages can be carried by requests, which by responses. The
simplest rule isto send al BTP messages on requests, and let the carrier responses travel back
empty. Thiswould be inefficient in use of network resources, and possibly inconvenient
when used for the BTP request/response pairs.

This section defines a set of rules that allow more efficient use of the carrier, while alowing
theinitiator of a BTP request/response pair to ensure the BTP response is sent back on the
carrier response. These rules are specified in this section to enable binding specifications to
reference them, without requiring each binding specification to repeat similar information.
These rules also allow the receiver of a message between Superior and Inferior (in either
direction) on acarrier protocol request to send any reply message on the carrier response —
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the “sender-address” field isimplicitly considered to be that of the sender of the carrier
request.

A binding to arequest/response carrier is not required to use theserules. It may define other
rules.

Request/response exploitation rules

These rules alow implementations to use the request and response of the carrier protocol
efficiently, and, when a BTP request/response exchange occurs, to either treat the
request/response exchanges of the carrier protocol and of BTP independently, if both sides
wish, or allow either side to map them closely.

Under these rules, an implementation sending a BTP request (i.e. amessage, other than
CONTEXT, which has “reply-address’ as a parameter in the abstract message definition), can
ensure that it and the reply map to a carrier request/response by supplying no value for the
“reply-address’. An implementation receiving such arequest isrequired to send the BTP
response on the carrier response.

Conversdly, if an implementation does supply a*“reply-address’ value on the request, the
receiver has the option of sending the BTP response back on the carrier response, or sending
it on anew carrier request.

Within the outcome relationship, apart from ENROL/ENROLLED, thereis no “reply-
address’, and the parties normally know each other’ s “ superior-address-as-superier” and
“inferior-address-as-interior” . However, these messages have a“ sender-address’, which is
used when the receiver does not have knowledge of the peer. In this case, the “ sender-
address” istreated as the “reply-address’ of the other messages — if thefield isabsent in a
message on a carrier request, the “ sender-address’ isimplicitly that of the request sender.
Any message for the peer (including the three messages mentioned, FAULT but also any
other valid message in the Superior:Inferior relationship) may be sent on the carrier response.
Apart from this, bBoth sides are permitted to treat the carrier request/response exchanges as
jast-opportunities for sending messages to the appropriate destination.

Therules:

a) A BTP actor may bundle one or more BTP messages and related groups that
have the same binding address for their target in a single btp:messages and
transmit this btp:messages element on a carrier protocol request. Thereisno
restriction on which combinations of messages and groups may be so bundled,
other than that they have the same binding address, and that this binding address
Is usable as the destination of a carrier protocol reguest.

b) A BTP actor that has received a carrier protocol request to which it has not yet
responded, and which has one or more BTP messages and groups whose binding
address for the target matches the origin of the carrier request may bundle such
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BTP messages in a single btp:messages element and transmit that on the carrier
protocol response.

¢) A BTP actor that has received, on acarrier protocol request, one or more BTP
messages or related groups that require a BTP response and for which no “reply-
address” was supplied, must bundle the responding BTP message and groupsin a
btp:messages element and transmit this e ement on the carrier protocol response
to the request that carried the BTP request.

d) A BTP actor that has received, on acarrier protocol request, one or more BTP
messages or related groups that, as abstract messages, have a “ sender-address’
parameter but no “reply-address’ was supplied and does not have knowledge of
the peer address, must bundle the responding BTP message and groupsin a
btp:messages element and transmit this e ement on the carrier protocol response
to the request that carried the BTP reguest. If the actor does have knowledge of
the peer address it may send one or messages for the peer in the carrier protocol
response, regardless of whether the binding address of the peer matches the
address of the carrier protocol reguestor.

éye)Where only one message or group isto be sent, it shall be contained within a
btp:messages element, as a bundle of one element.

e)f) A BTP actor that receives a carrier protocol request carrying BTP messages that
do have a“reply-address’, or which initiate processing that produces BTP
messages whose target binding address matches the origin of the request, may
freely choose whether to use the carrier protocol response for the replies, or to
send back an “empty carrier protocol response’, and send the BTP repliesin a
separately initiated carrier protocol request. The characteristics of an “empty
carrier protocol response” shall be stated in the particular binding specification.

g) A BTP actor that sends BTP messages on a carrier protocol request must be able
to accept returning BTP messages on the corresponding carrier protocol response
and, if the actor has offered an address on which it will receive carrier requests,
must be able to accept “replying” BTP messages on a separate carrier protocol
request.

SOAP Binding
This binding describes how BTP messages will be carried using SOAP asin the m
specification, using the SOAP literal messaging style conventions. If no application message
IS sent at the same time, the BTP messages are contained within the SOAP Body element. If
application messages are sent, the BTP messages are contained in the SOAP Header el ement.
Binding name: soap-http-1

Binding address format: shall beaURL, of type HTTP.
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BTP message representation: The string representation of the XML, as specified in the
XML schema defined in this document shall be used. The BTP XML messages are embedded
in the SOAP message without the use of any specific encoding rules (literal style SOAP
message); hence the encodingStyle attribute need not be set or can be set to an empty string.

Mapping for BTP messages (unrelated): The “request/response exploitation” rules shall be
used.

BTP messages sent on an HTTP request or HTTP response which is not carrying an
application message, the messages are contained in a single btp:messages el ement which is
the immediate child element of the SOAP Body element.

An “empty carrier protocol response” sent after receiving an HTTP request containing a
btp:messages element in the SOAP Body and the implementation BTP actor chooses just to
reply at the lower level (and when the request/response exploitation rules alow an empty
carrier protocol response), shall be any of:

a) anempty HTTP response

b) an HTTP response containing an empty SOAP Envelope

¢) anHTTPresponse containing a SOAP Envelope containing asingle, empty

btp:messages element.

Thereceiver (theinitial sender of the HTTP request) shall treat these in the same way — they
have no effect on the BTP sequence (other than indicating that the earlier sending did not
cause a communication failure.)

If an application message is being sent at the same time, the mapping for related messages
shall be used, asif the BTP messages were related to the application message. (Thereis no
ambiguity in whether the BTP messages are related, because only CONTEXT and ENROL
can be related to an application message.)

Mapping for BTP messages related to application messages: All BTP messages sent with
an application message, whether related to the application message or not, shall be sentin a
single btp:messages element in the SOAP Header. There shall be precisely one btp:messages
element in the SOAP Header.

The “request/response exploitation” rules shall apply to the BTP messages carried in the
SOAP Header, asif they had been carried in a SOAP Body, unrelated to an application
message, sent to the same binding address.

Note — The application protocol itself (which isusing the SOAP Body) may
use the SOAP RPC or document approach —thisis determined by the
application.

Only CONTEXT and ENROL messages are related (&) to application messages. If thereis
only one CONTEXT or one ENROL message present in the SOAP Header, it is assumed to
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be related to the whole of the application message in the SOAP Body. If there are multiple
CONTEXT or ENROL messages, any relation of these BTP messages shall be indicated by
application specific means.

Note 1 — An application protocol could use referencesto the ID values of the
BTP messages to indicate relation between BTP CONTEXT or ENROL
messages and the application message.

Note 2 -- However indicated, what the rel atedness means, or even whether it
has any significance at al, is a matter for the application.

Implicit messages: A SOAP FAULT, or other communication failure received in response to
a SOAP request that had a CONTEXT in the SOAP Header shall be treated asif a
CONTEXT_REPLY /repudiated had been received. See also the discussion under “ other”
about the SOAP mustUnderstand attribute.

Faults: A SOAP FAULT or other communication failure shall be treated as
FAULT/communication-failure.

Relationship to other bindings: A BTP address for Superior or Inferior that has the binding
string “ soap-http-1” is considered to match one that has the binding string “ soap-attachments-
http-1" if the binding address and additional information fields match.

Limitations on BTP use: None

Other: The SOAP BTP binding does not make use of SOAPAction HTTP header or actor
attribute. The SOAPAction HTTP header is | eft to be application specific when there are
application messages in the SOAP Body, as an aready existing web service that isbeing
upgraded to use BTP might have already made use of SOAPAction. The SOAPAction HTTP
header shall be omitted when the SOAP message carries only BTP messages in the SOAP

Body.

The SOAP mustUnderstand attribute, when used on the btp:messages containing aBTP
CONTEXT, ensures that the receiver (server, as awhole€) supports BTP sufficiently to
determine whether any enrolments are necessary and replies with CONTEXT_REPLY as
appropriate. The sender of the CONTEXT (and related application message) can use thisto
ensure that the application work is performed as part of the business transaction, assuming the
receiver’'s SOAP implementation supports the mustUnderstand attribute. If mustUnderstand if
false, areceiver can ignorethe CONTEXT (if BTP is not supported there), and no
CONTEXT_REPLY will bereturned. It isalocal option on the sender (client) side whether
the absence of a CONTEXT_REPLY is assumed to be equivalent to aCONTEXT_REPLY /ok
(and the business transaction allowed to proceed to confirmation).

Note — some SOAP implementations may not support the mustUnderstand attribute sufficiently to
enforce these requirements.
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Example scenario using SOAP binding

The example below shows an application request with CONTEXT message sent from
client.example.com (which includes the Superior) to services.example.com (Service).

<soap: Envel ope
xm ns: soap="http://schemas. xm soap. or g/ soap/ envel ope/"
soap: encodi ngStyl e="">

<soap: Header >

<bt p: messages xm ns: bt p="urn: oasi s: names: t c: BTP: 1. 0: cor exm-" >|
<bt p: cont ext superi or-type="at oni >
<bt p: superi or - addr ess>
<bt p: bi ndi ng>soap- htt p- 1</ bt p: bi ndi ng>
<bt p: bi ndi ng-
address>http://client. exanpl e. com soaphandl er </ bt p: bi ndi ng-
addr ess>
<bt p: addi ti onal -i nf or mat i on>bt pengi ne</ bt p: addi ti onal -
i nformation>
</ bt p: superi or - addr ess>
<bt p: superi or -
identifier>http://exanple.com 1001</ bt p: superi or-identifier>
<bt p: qual i fiers>
<bt pqg: transaction-tinelimt
xm ns: bt pg="ur n: oasi s: names: tc: BTP: 1. 0: qual i fi ers”><bt pg: ti melim{
>1800</btpqg:tinmelimt></btpqg:transaction-tinelimnt>
</ btp:qualifiers>
</ bt p: cont ext >
</ bt p: mnessages>

</ soap: Header >
<soap: Body>

<ns1: or der Goods
xm ns: ns1="http://exanpl e. com 2001/ Ser vi ces/ xyzgoods" >
<cust | D>ABC8329045</ cust | D>
<item D>224352</itemn D>
<quantity>5</quantity>
</ nsl: or der Goods>

</ soap: Body>
</ soap: Envel ope>
The example below shows CONTEXT_REPLY and arelated ENROL message sent from
services.example.com to client.example.com, in reply to the previous message. Thereisno

application response, so the BTP messages are in the SOAP Body. The ENROL message
does not contain the target-additi onal -information, since the grouping rules for
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CONTEXT_REPLY & ENROL omit the “target-address’ (the receiver of this example
remembers the superior address from the original CONTEXT)

<soap: Envel ope
xm ns: soap="http://schemas. xm soap. or g/ soap/ envel ope/"
soap: encodi ngStyl e="">

<soap: Header >
</ soap: Header >

<soap: Body>

<bt p: messages xm ns: bt p="urn: oasi s: nanes: t c: BTP: 1. 0: cor exni-" >|
<bt p: r el at ed- gr oup>
<bt p: cont ext - repl y>
<bt p: t ar get - addi ti onal - i nf or mat i on>bt pengi ne</ bt p: t ar get -
addi ti onal -i nformati on>
<bt p: superi or -
identifier>http://exanple.com 1001</ bt p: superi or-identifier>
<conpl eti on- st at us>r el at ed</ conpl eti on- st at us>
</ bt p: cont ext - repl y>

<bt p: enrol response-request ed="fal se">
<bt p: t ar get - addi ti onal -
i nf or mat i on>bt pengi ne</ bt p: t ar get - addi ti onal -i nf ormati on>
<bt p: superi or -
identifier>http://exanpl e.com 1001</ bt p: superi or-identifier>
<bt p:i nferi or-address>
<bt p: bi ndi ng>soap- htt p- 1</ bt p: bi ndi ng>
<bt p: bi ndi ng- addr ess>
http://services. exanpl e. conf soaphandl er
</ bt p: bi ndi ng- addr ess>
</btp:inferior-address>
<btp:inferior-identifier>
http://exanpl e. com AAAB
</btp:inferior-identifier>
</ bt p: enrol >

</ bt p: rel at ed- gr oup>
</ bt p: messages>
</ soap: Body>

</ soap: Envel ope>

SOAP + Attachments Binding

This binding describes how BTP messages will be carried using SOAP asin the
essages with Attachmentq specification. It is a superset of the Basic SOAP binding, soap-
ttp-1. The two bindings only differ when application messages are sent.
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5058

5059 Binding name: soap-attachments-http-1

5060

5061 Binding addressformat: asfor soap-http-1

5062

5063 BTP message representation: Asfor soap-http-1

5064

5065 Mapping for BTP messages (unrelated): Asfor “soap-http-1" , except the SOAP Envelope
5066 containing the SOAP Body containing the BTP messages shall bein aMIME body part, as
5067 specified in JOAP Messages with Attachmentsispecification. If an application message is
5068 being sent at the same time, the mapping for related messages for this binding shall be used,
5069 asif the BTP messages were related to the application message(s).

5070

5071 Mapping for BTP messages related to application messages: MIME packaging shall be
5072 used. One of the MIME multipart/related parts shall contain a SOAP Envelope, whose SOAP
5073 Headers element shall contain precisely one btp:messages element, containing any BTP
5074 messages. Any BTP CONTEXT in the btp:messages is considered to be related to the

5075 application message(s) in the SOAP Body, and to aso any of the MIME parts referenced
5076 from the SOAP Body (using the “href” attribute).

5077

5078 Implicit messages: Asfor soap-http-1.

5079

5080 Faults: Asfor soap-http-1.

5081

5082 Relationship to other bindings: A BTP address for Superior or Inferior that has the binding
5083 string “ soap-http-1" is considered to match one that has the binding string “ soap-

5084 attachements-http-1" if the binding address and additional information fields match.

5085

5086 Limitations on BTP use: None

5087

5088 Other: Asfor soap-http-1

5089

5090 Example using SOAP + Attachments binding

5091

5092 SES el o0

5093 Cont ent - Type: Ml tipart/Rel ated; boundary=M ME_boundary;

5094 type=t ext/xnl;

5095 start="sonel D"

5096

5097 --M ME_boundary

5098 Cont ent - Type: text/xm ; charset=UTF-8

5099 Content-1D: sonel D

5100

5101 <?xm version="1.0" ?>

5102 <soap: Envel ope

5103 xm ns: soap="http://schenmas. xm soap. or g/ soap/ envel ope/ "
5104 soap: encodi ngStyl e=" ">

5105
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5106 <soap: Header >

5107

5108 <bt p: messages xm ns: bt p="urn: oasi s: names: t c: BTP: 1. 0: cor exai-" >|
5109 <bt p: cont ext superior-type="atont >

5110 <bt p: superi or - addr ess>

5111 <bt p: bi ndi ng>soap- ht t p- 1</ bt p: bi ndi ng>

5112 <bt p: bi ndi ng- addr ess>

5113 http://client.exanpl e. com soaphandl er

5114 </ bt p: bi ndi ng- addr ess>

5115 </ bt p: superi or - addr ess>

5116 <bt p: superi or -

5117 identifier>http://exanple.conm 1001</ bt p: superior-identifier>
5118 </ bt p: cont ext >

5119 </ bt p: nessages>

5120

5121 </ soap: Header >

5122

5123 <soap: Body>

5124 <or der Goods href="ci d: anot her| D'/ >

5125 </ soap: Body>

5126

5127 </ soap: Envel ope>

5128

5129 --M ME_boundary

5130 Cont ent - Type: text/xm

5131 Content-1D: anotherlD

5132

5133 <ns1: or der Goods

5134 xm ns: ns1="http://exanpl e. com 2001/ Ser vi ces/ xyzgoods" >

5135 <cust | D>ABC8329045</ cust | D>

5136 <item D>224352</item D>

5137 <quantity>5</quantity>

5138 </ nsl: or der Goods>

5139

5140

5141 --M ME_boundar y- -

5142

5143

5144 Conformance

5145

5146 A BTP implementation need not implement all aspects of the protocol to be useful. The level
5147 of conformance of an implementation is defined by which rolesit can support using the
5148 specified messages and carrier protocol bindings for interoperation with other

5149 implementations.

5150

5151 A partialy conformant implementation may implement some rolesin a non-interoperable
5152 way, giving that implementation’ s users comparable proprietary functionality.

5153

5154 The following Roles and Role Groups are used to define conformance:

5155
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Role Group

Initiator/Terminator

Cohesive Hub

Atomic Hub

Cohesive Superior

Atomic Superior

Participant

Role

Initiator
Terminator

Factory

Composer (as Decider and Superior)
Coordinator (as Decider and Superior)
Sub-composer

Sub-coordinator

Factory
Coordinator
Sub-coordinator

Composer (as Superior only)
Sub-Composer

Coordinator (as Superior only)
Sub-coordinator

Coordinator (as Superior only))
Sub-coordinator

Inferior
Enroller

An implementation may support one or more Role Groups. The following combinations are
defined as commonly expected conformance profiles, although other combinations or

selections are equally possible.

Conformance Profile

Participant Only

Atomic

Role Groups

Participant

Atomic Superior
Participant
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Cohesive Cohesive Superior

Participant
Atomic Coordination Hub Initiator/Terminator
Atomic Coordination Hub
Participant
Cohesive Coordination Hub Initiator/Terminator
Cohesive Coordination Hub
Participant
5161
5162
5163 BTP has several features, such as optional parameters, that alow alternative implementation
5164 architectures. Implementations should pay particular attention to avoid assuming their peers
5165 have made the same implementation options as they have (e.g. an implementation that ways
5166 sends ENROL with the same inferior address and with the “reply-address’ absent (because
5167 the Inferior in all transactions are dealt with by the same addressable entity), must not assume
5168 that the same istrue of received ENROLS)
5169
5170
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Part 3. Appendices

|| The glossary is the subject of issue 4

A. Glossary

M essage
Sender
Receiver

Transmission

Endpoint
Address

Peer

Carrier Protocol

Carrier Protocol
Address

(CPA)

Business Transaction

Protocol Address
(BTPA)

Actor

Application

Application M essage
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A datum which is produced and then consumed.
The producer of a message.
The consumer of a message.

The passage of a message from a sender to a
receiver.

A sender or receiver.
Anidentifier for an endpoint.

The other party in atwo-party relationship, asin
Superior to Inferior, or Sender to Receiver

A protocol which defines how transmissions
occur.

The address of an endpoint for a particular carrier
protocol.

A compound address consisting of a mandatory
carrier protocol address and an optiona opaque
suffix.

PRF - suffix ? I've used *“additional
information”

An entity which executes procedures, a software
agent.

An actor which uses the Business Transaction
Protocol.

A message produced by an application and
consumed by an application.
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Application Endpoint

Operation

Application Operation

Contract

Appropriate
Inappropriate

Service

Client

Effect

| neffectual

Counter effect

An endpoint of an application message.

A procedure which is started by areceiver when a
message arrives ét it.

An operation which is started when an application
message arrives.

Any rule, agreement or promise which constrains
an actor’ s behaviour and is known to any other
actor, and upon which any other knowing actor
may rely.

In accordance with a pertinent contract.
In violation of a pertinent contract.

An actor, which on receipt of an application
messages, may start an appropriate application
operation. For example, a process which
advertises an interface allowing defined RPCsto
be invoked by aremote client.

An actor which sends application messages to
services.

The changes induced by the incomplete or
complete processing of a set of procedures by an
actor, which are observable by another
contemporary or future actor, and which are made
in conformance with a contract known to any
such observer. This contract must state the
countereffect of the effect, and is known as the
countereffect contract. An effect is Completed
when the change-inducing processing of the set of
proceduresis finished. [Need an indirect or
consequential damage exclusion clause]

PRF - Sentence about countereffect
contract doesn't fit well

Describes a set of procedures which has no effect.

An appropriate effect intended to counteract a
prior effect.
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Counter effect Contract

Cancel

Confirm

Prepare

Outcome

Participant

inferior-identifier

Atomic Business
Transaction

or

Atom

Atom ldentifier
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The contract which governs the relationship
between the effect and the countereffect of a
procedure. In the absence of any other overriding
contracts the countereffect contract is the promise
that

“The Counter effect will attempt so far asis
possible to reverse or cancel the Effect such that
an observer (on completion of the Counter effect)
is unaware that the Effect ever occurred, but this
attempt cannot be guaranteed to succeed”.

Process a countereffect for the current effect of a
set of procedures.

Ensure that the effect of a set of proceduresis
completed.

Ensure that of a set of proceduresis capable of
being successfully instructed to cancel or to
confirm.

A decision to either cancel or confirm.

A set of procedures which is capable of receiving
instructions from a coordinator to prepare, cancel
and confirm. A participant must also have a
BTPA to which these instructions will be
delivered, in the form of BTP messages. A
participant isidentified by a participant identifier.

Anidentifier assigned to an Inferior whichis
unique within the scope of an Inferior-Address-
oobaroden

A set of participants (which may have only one
member), al of which will receive instructions
that will result in a homogeneous outcome.
(Transitively, a set of operations, whose effect is
capable of countereffect.) An atomisidentified
by an atom identifier.

A globally unique identifier assigned to an atom.

PRF — abs msgs define as unambiguous
in scope of its superior-address-as

superter, | think.
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Coordinator An actor which decides the outcome of asingle
atom, and has alifetime which is coincident with
that of the atom. A coordinator can issue
instructions to a participant to prepare, cancel and
confirm. These ingtructions take the form of BTP
messages. A coordinator isidentified by its
atom’s atom identifier. A coordinator must also
have aBTPA to which participants can send BTP

messages.

superior-address-as- The address used to communicate with an actor
superior playing the role of an Superior
Composer-Address-as- The address used to communicate with a
Cempect Composer by an application actor that controlsits

resolution. The messages that might be sent to or
received from this endpoint are undefined.

Inferior-Address-as- The address used to communicate with an actor
beioser playing therole of an Inferior.
I dentity-as-Superior The combination of superior-identifier and

superior-address-as-supertor of agiven Superior.

Identity-as-Inferior The combination of inferior-identifier and
inferior-address-as-iferier of agiven Inferior.

5176
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