INTERNATIONAL TELECOMMUNICATION UNION

ITU-T X.861

TELECOMMUNICATION (12/97)
STANDARDIZATION SECTOR
OF ITU

SERIES X: DATA NETWORKS AND OPEN SYSTEM
COMMUNICATION

OSI applications — Transaction processing

Open Systems Interconnection — Distributed
transaction processing: Service definition

ITU-T Recommendation X.861

(Previously CCITT Recommendation)




ITU-T X-SERIES RECOMMENDATIONS
DATA NETWORKSAND OPEN SYSTEM COMMUNICATION

PUBLIC DATA NETWORKS
Services and facilities
Interfaces
Transmission, signalling and switching
Network aspects
Maintenance
Administrative arrangements
OPEN SYSTEM INTERCONNECTION
Model and notation
Service definitions
Connection-mode protocol specifications
Connectionless-mode protocol specifications
PICS proformas
Protocol Identification
Security Protocols
Layer Managed Objects
Conformance testing
INTERWORKING BETWEEN NETWORKS
General
Satellite data transmission systems
MESSAGE HANDLING SYSTEMS
DIRECTORY
OSI NETWORKING AND SYSTEM ASPECTS
Networking
Efficiency
Quality of service
Naming, Addressing and Registration
Abstract Syntax Notation One (ASN.1)
OSI MANAGEMENT
Systems Management framework and architecture
Management Communication Service and Protocol
Structure of Management Information
Management functions and ODMA functions
SECURITY
OSI APPLICATIONS
Commitment, Concurrency and Recovery
Transaction processing
Remote operations
OPEN DISTRIBUTED PROCESSING

X.1-X.19
X.20-X.49
X.50-X.89
X.90-X.149
X.150-X.179
X.180-X.199

X.200-X.209
X.210-X.219
X.220-X.229
X.230-X.239
X.240-X.259
X.260-X.269
X.270-X.279
X.280-X.289
X.290-X.299

X.300-X.349
X.350-X.399
X.400-X.499
X.500-X.599

X.600-X.629
X.630-X.639
X.640-X.649
X.650-X.679
X.680-X.699

X.700-X.709
X.710-X.719
X.720-X.729
X.730-X.799
X.800-X.849

X.850-X.859
X.860-X.879
X.880-X.899

X.900-X.999

For further details, please refer to ITU-T List of Recommendations.



ITU-T RECOMMENDATION X.861

OPEN SYSTEMS INTERCONNECTION — DISTRIBUTED TRANSACTION
PROCESSING: SERVICE DEFINITION

Summary

This Recommendation defines in an abstract way the Distributed Transaction Processing service within the Application
layer in terms of the actions and events of the service primitives, the parameter data associated with each service
primitive’s action and event, and the relationship between, and the valid sequences of these actions and events.

Sour ce

ITU-T Recommendation X.861 was revised by ITU-T Study Group 7 (1997-2000) and was approved under the WTSC
Resolution No. 1 procedure on the 12th of December 1997.
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FOREWORD

ITU (International Telecommunication Union) is the United Nations Specialized Agency in the field of telecommuni-
cations. The ITU Telecommunication Standardization Sector (ITU-T) is a permanent organ of the ITU. The ITU-T is
responsible for studying technical, operating and tariff questions and issuing Recommendations on them with a view to
standardizing telecommuni cations on a worldwide basis.

The World Telecommunication Standardization Conference (WTSC), which meets every four years, establishes the
topicsfor study by the ITU-T Study Groups which, in their turn, produce Recommendations on these topics.

The approval of Recommendations by the Members of the ITU-T is covered by the procedure laid down in WTSC
Resolution No. 1.

In some areas of information technology which fall within ITU-T’s purview, the necessary standards are prepared on a
collaborative basis with ISO and IEC.

NOTE

In this Recommendation, the expression "Administration" is used for conciseness to indicate both a telecommunication
administration and a recognized operating agency.

INTELLECTUAL PROPERTY RIGHTS

The ITU draws attention to the possibility that the practice or implementation of this Recommendation may involve the
use of a claimed Intellectual Property Right. The ITU takes no position concerning the evidence, validity or applicability
of claimed Intellectual Property Rights, whether asserted by ITU members or others outside of the Recommendation
development process.

As of the date of approval of this Recommendation, the ITU had not received notice of intellectual property, protected by
patents, which may be required to implement this Recommendation. However, implementors are cautioned that this may
not represent the latest information and are therefore strongly urged to consult the TSB patent database.

0 ITU 1998

All rights reserved. No part of this publication may be reproduced or utilized in any form or by any means, electronic or
mechanical, including photocopying and microfilm, without permission in writing from the ITU.
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I ntroduction

This Recommendation is one of a set of Standards produced to facilitate the interconnection of computer systems. It is
related to other Recommendations and International Standards in the set as defined by the Reference Model for Open
Systems Interconnection (see ITU-T Rec. X.200 | ISO/IEC 7498-1). The Reference Model subdivides the area of
standardization for interconnection into a series of layers of specification, each of manageable size.

The aim of Open Systems Interconnection is to alow, with a minimum of technical agreement outside the interconnection
standards, the interconnection of computer systems:

a) from different manufacturers;
b) under different management;
c) of different levels of complexity; and

d) of different technologies.

The ITU-T X.860-Series Recommendations and ISO/IEC 10026 defines an OSI TP Model, an OSl TP service and
specifiesan OSI TP Protocol available within the Application Layer of the OSI Reference Model.

The OSl TP serviceis an Application Layer service. It is concerned with information which can be related as distributed
transactions, which involve two or more open systems.

This Recommendation defines a basic OSI TP service. It provides sufficient facilities to support transaction processing,
and establishes a framework for coordination across multiple TP resources in separate open systems.

This Recommendation does not specify the interface to local resources or access facilities that are provided within the
local system. However, future enhancement of the Recommendation may deal with these issues.

Recommendation X.861 (12/97) v






Recommendation X.861

OPEN SYSTEMS INTERCONNECTION — DISTRIBUTED TRANSACTION
PROCESSING: SERVICE DEFINITION1?

(revised in 1997)

1 Scope

This Recommendation defines in an abstract way the Distributed Transaction Processing service within the Application
Layer in terms of:

a) theactionsand events of the service primitives,

b) the parameter data associated with each service primitive’s action and event; and

c) the relationship between, and the valid sequences of these actions and events.

It does not specify individual implementations or products, nor does it constrain the implementation of entities or
interfaces within a computer system.

2 Nor mative refer ences

The following ITU-T Recommendations and other references contain provisions which, through reference in this text,
constitute provisions of this Recommendation. At the time of publication, the editions indicated were valid. All
Recommendations and other references are subject to revision; all users of this Recommendation are therefore
encouraged to investigate the possibility of applying the most recent edition of the Recommendations and other
references listed below. A list of the currently valid ITU-T Recommendations is regularly published.

2.1 Identical Recommendations| I nternational Standards

— ITU-T Recommendation X.200 (1994) | ISO/IEC 7498-1:198%fprmation technology
Interconnection — Basic Reference Model: The Basic Model

— ITU-T Recommendation X.210 (1993) | ISO/IEC 10731:199#prmation technology
Interconnection — Basic Reference Model: Conventions for the definition of OSI services

— ITU-T Recommendation X.217 (1995) | ISO/IEC 8649:19%formation technology — Open Systems
Interconnection — Service definition for the association control service element

— ITU-T Recommendation X.650 (1996) | ISO/IEC 7498-3:198¥prmation technology
Interconnection — Basic Reference Model: Naming and addressing

Open Systems

Open Systems

Open Systems

2.2 Paired Recommendations | I nter national Standar ds equivalent in technical content
— ITU-T Recommendation X.860 (1990Qpen Systems Interconnection — Distributed transaction processing: model

ISO/IEC 10026-1:1992, Information technology — Open Systems Interconnection — Distributed Transaction
Processing — Part 1: OSI TP Model

— ITU-T Recommendation X.862 (1997Ppen Systems Interconnection — Distributed transaction processing:
protocol specification

ISO/IEC 10026-3:1996, Information technology — Open Systems Interconnection — Distributed Transaction
Processing - Part 3: Protocol specification

1 Recommendation X.861 and ISO/IEC 10026-2 "Information technology — Open Systems Interconnection — Distributed
Transaction Processing — Part 2: OSI TP Service" were developed in close collaboration and are technically aligned.

Recommendation X.861 (12/97) 1



3 Definitions

For the purposes of this Recommendation, the definitions given in ITU-T Rec. X.860 | ISO/IEC 10026-1 and the
following definitions apply.

31 dialogue establishment indication outstanding: A dialogue state in which a TP-BEGIN-DIALOGUE
indication with the Confirmation parameter set to "aways' has been issued but has not yet been responded to by a
TP-BEGIN-DIALOGUE response.

3.2 dialogue establishment request outstanding: A dialogue state in which a TP-BEGIN-DIALOGUE request
with the Confirmation parameter set to "always' has been issued but has not yet been responded to by a TPBEGIN-
DIALOGUE confirm.

33 dialogue termination indication outstanding: A dialogue state in which a TP-END-DIALOGUE indication
with the Confirmation parameter set to "true" has been issued while there is no user error request outstanding, but has
not yet been responded to by a TP-END-DIALOGUE response, or by a TP-U-ERROR request.

34 dialogue termination request outstanding: A dialogue state in which a TP-END-DIALOGUE request with
the Confirmation parameter set to "true" has been issued, but has not yet been responded to by a TP-END-DIALOGUE
confirm, or by a TP-U-ERROR indication.

35 exclusive branch: A transaction branch on which one of the following is true:

— the dialogue is with the superioeady can be sent, and either:
e ready cannot bereceived; or
e there istree checking at the node;

— the dialogue is with a subordinateady can be sent, ready cannot be received, and either:
» the Read-only functional unit is not selected and the Early-exit functional unit is not selected; or
» there istree checking at the node; or

— the dialogue is with a subordinate and the coordination level is "one-phase commitment" and either:
» the Read-only functional unit is not selected and the Early-exit functional unit is not selected; or

» there istree checking at the node;

and if the Unchained Transactions functional unit is selected, none of the following service primitives have been issued
during the current transaction: TP-READY indication, TP-READ-ONLY indication, TP-ONE-PHASE indication, or TP-
EARLY-EXIT indication.

3.6 handshake indication outstanding: A dialogue state in which one of the following service primitives:
—  TP-HANDSHAKE indication;
—  TP-HANDSHAKE-AND-GRANT-CONTROL indication,

has been issued while there is user error request outstanding, but has not yet been responded to by one of the
following service primitives (respectively):

— TP-HANDSHAKE response;
—  TP-HANDSHAKE-AND-GRANT-CONTROL response;

or by a TP-U-ERROR request, or tlie dialogue is coordinated, by a TP-EARLY-EXIT request or a TP-EARLY-EXIT
indication or anyrollback-initiating service primitive.

3.7 handshake request outstanding: A dialogue state in which one of the following service primitives:
— TP-HANDSHAKE request;
—  TP-HANDSHAKE-AND-GRANT-CONTROL request,

2 Recommendation X.861 (12/97)



has been issued, but has not yet been responded to by one of the following service primitives (respectively):
—  TP-HANDSHAKE confirm;

—  TP-HANDSHAKE-AND-GRANT-CONTROL confirm,

or by a TP-U-ERROR indication, or, fifie dialogue is coordinated, by a TP-EARLY-EXIT request or a TP-EARLY-
EXIT indication or anyrollback-initiating service primitive.

3.8 ready can be received (on a branch): If the branch is with a superior aagerior can send ready on the
branch, or the branch is with a subordinate sutdrdinate can send ready on the branch.

3.9 ready can be sent (on a branch): If the branch is with the superior amubrdinate can send ready on the
branch or the branch is with a subordinate aupdrior can send ready on the branch.

3.10 rollback-initiating indication: An indication or confirm that triggers a rollback; it is one of the following
service primitives:

— TP-ROLLBACK indication;
—  TP-U-ABORT indication with the Rollback parameter set to "true";
— TP-P-ABORT indication with the Rollback parameter set to "true";

—  TP-BEGIN-DIALOGUE confirm with the Rollback parameter set to "true".
311 rollback-initiating request: A request that triggers a rollback; it is one of the following service primitives:

— TP-ROLLBACK request;

— TP-U-ABORT request for aoordinated dialogue not issued during théermination phase of a transaction and
neither a TP-READ-ONLY indication nor a TP-EARLY-EXIT indication has been issued for the dialogue.

3.12 rollback-initiating service primitive: A service primitive that triggers a rollback; it may be eitheoltback-
initiating request or arollback-initiating indication.

3.13 static one-phase exclusive branch: An exclusive branch on which the coordination level is "one-phase
commitment”.

NOTE - This is only defined for a branch to a subordinate.

3.14 subordinate dialogue: A dialogue with a subordinate.

3.15 subordinate can send ready (on a branch): If the branch is with a subordinate and the Commit functional unit
is selected and the Dynamic Commit functional unit is not selected, or the Dynamic Commit functional unit is selected
and the Subordinate-may-send-ready parameter of TP-BEGIN-DIALOGUE request was set to "true”.

3.16 subordinate subtree: A subtree of a subordinate.

3.17 superior can send ready (on a branch): If the branch is with the superior and the Dynamic Commit functional
unit is selected and the Superior-may-send-ready parameter of TP-BEGIN-DIALOGUE indication was set to "true".

3.18 superior dialogue: The dialogue with the superior.

3.19 termination phase of a transaction; termination phase: The phase of a transaction between initiation of
commitment or rollback and the end of the transaction.

This phase is entered, for a given TPSUI, upon issuance of a transaction completion request or a TP-EARLY-EXIT
request or any rollback-initiating service primitive.

For a TPSUI which does not have a dialogue establishment indication outstanding, this phase is exited upon issuance of

a TP-COMMIT-COMPLETE indication or a TP-UNKNOWN-COMPLETE indication or a TP-ROLLBACK-
COMPLETE indication.

Recommendation X.861 (12/97) 3



For a TPSUI which does have a dialogue establishment indication outstanding when the termination phase is entered
(this can only happen when a TP-ROLLBACK indication is issued), this phase is exited by a TP-BEGIN-DIALOGUE
response with the Result parameter set to "rejected(user)” or by a TP-P-ABORT indication for the dialogue; if the
dialogue is accepted during the termination phase, the termination phase is exited by the subsequent TP-ROLLBACK-
COMPLETE indication.

3.20 TPSUI owes a TP-DONE request: This obligation is created by the issuing of certain indications and
confirmations during termination of a transaction; the TPSUI must issue a TP-DONE request before the transaction can
be completed.

3.21 transaction completion request: A service request which triggers completion (rather than rollback) of a
transaction; it is one of the following service primitives;

—  TP-COMMIT request;
— TP-READ-ONLY request;
—  TP-ONE-PHASE request.

3.22 transaction subordinate: A TPSUI which is the subordinate foceordinated dialogue.
3.23 transaction superior: A TPSUI which is the superior for one or mamrdinated dial ogues.
3.24 transaction tree constraint: A constraint that cannot be checked at a single node.

3.25 tree checking: There is tree checking at a node if there is a transaction branch from the superior on which
either:

— ready can be sent and ready can be received and the Check-ready-directions parameter of the TP-BEGIN-
DIALOGUE indication or the TP-BEGIN-TRANSACTION indication for the current transaction was absent or set
to "true"; or

— ready can be sent, andready cannot be received.

There may also be tree checking at a node (including at a root node) as the result of a local decision.
NOTE — This would typically occur as the result of configuration information on a real open system.

3.26 two-phase expected branch: A transaction branch on a coordinated dialogue with a subordinate, on which
ready can be received and either:

— none of the One-phase, Read-only, and Early-exit functional units are selected; or

— the Unchained Transactions functional unit is selected, th&émeishecking at the node, and none of the following
service primitives have been issued during the current transaction: TP-ONE-PHASE indication, TP-READ-ONLY
indication, or TP-EARLY-EXIT indication.

3.27 user error indication outstanding: A state of a dialogue with the Polarized Control functional unit selected. In
this state, a TP-U-ERROR indication, issued while the recipient had control of the dialogue and has Inezitisheke
request outstanding nor adialogue termination request outstanding, has not yet been responded to by a TP-GRANT-
CONTROL request, or, ihe dialogue is coordinated, by a TP-EARLY-EXIT request or a TP-EARLY-EXIT indication

or anyrollback-initiating service primitive.

3.28 user error request outstanding: A state of a dialogue with the Polarized Control functional unit selected. In
this state, a TP-U-ERROR request, issued without having control of the dialogue and without havincghaittidrake
indication outstanding or adialogue termination indication outstanding, has not yet been responded to by a TP-GRANT-
CONTROL indication, a TP-HANDSHAKE indication, a TP-HANDSHAKE-AND-GRANT-CONTROL indication, a
TP-END-DIALOGUE indication with the Confirmation parameter set to "true", dheifdialogue is coordinated, by a
TP-EARLY-EXIT request or a TP-EARLY-EXIT indication or angllback-initiating service primitive.

4 Abbreviations

Abbreviations used in this Recommendation are defined in ITU-T Rec. X.860 | ISO/IEC 10026-1 (OSI TP Model),
except for the following which are used in some tables:

cnf confirm service primitive;

ind indication service primitive;

4 Recommendation X.861 (12/97)



req request service primitive;

rsp response service primitive.

5 Conventions

51 Ser vice conventions

This Recommendation defines services for Distributed Transaction Processing guided by the descriptive conventions
defined in ITU-T Rec. X.210 | ISO/IEC 10731.
However, the terms "request” and "indication" are sometimes used in the following ways:

a) asingle request may result in multiple indications (an example is that a single TP-COMMIT request may result in
TP-PREPARE indications to each direct subordinate TPSUI);

b) severa requests may result in asingle indication (an example is that a single TP-COMMIT-COMPLETE indication
may be issued to a superior TPSUI only after TP-DONE requests have been issued by this TPSUI and by all
subordinate TPSUIs in the transaction tree);

c) the convention that a request primitive results in an indication primitive of the same name, is not aways followed
(for example, the issuance of a TP-COMMIT request may cause a TP-PREPARE indication to be issued).

NOTE - In this Recommendation, requests and responses are described as being issued by the TPSUI whereas indications and
confirms are described as being issued by the TPSP.

For a given primitive, the presence of each parameter is described by one of the following values:

blank  Not applicable

M Presence is mandatory

U Presence isauser option

(0] Presenceisaprovider option
C Presenceis conditional

In addition the notation (=) indicates that a parameter value is semantically equal to the value of the parameter of the
preceding primitive in the table.

52 Usage of theterm transaction

In this Recommendation, the term "transaction” is used to denote a distributed provider-supported transaction.

5.3 Usage of italicsfor notations

In this Recommendation, the following notations, defined in clause 3 or in ITU-T Rec. X.860 | ISO/IEC 10026-1, appear
initalics:

—  commitment hinterland;

— coordinated dialogue; dialogueis coordinated;
— dialogue establishment indication outstanding;
— dialogue establishment request outstanding;

— dialogue termination indication outstanding;

— dialogue termination request outstanding;

—  exclusive branch;

— handshake indication outstanding;

— handshake request outstanding;

— ready can bereceived;

—  ready can be sent;

—  rollback-initiating indication;

Recommendation X.861 (12/97) 5



—  rollback-initiating request;

—  rollback-initiating service primitive;
—  dtatic one-phase exclusive branch;
— subordinate can send ready;

—  subordinate dialogue;

—  subordinate subtree;

—  superior can send ready;

—  superior dialogue;

— termination phase (of a transaction);
—  transaction tree constraint;

— thereistree checking;

—  TP3UI owesa TP-DONE request;
— transaction completion request;

— transaction hinterland;

—  transaction subordinate;

—  transaction superior;

—  two-phase expected branch;

— user error indication outstanding;

—  user error request outstanding.

6 Overview of the OS| TP service

The Distributed Transaction Processing service and its supporting protocol are concerned with creating an environment in
which two or more users may interact to:

a) establish dialogues;

b) invoke services of specific user application service elements, subject to the constraints of the TPSP;
¢) delimit provider-supported transactions;

d) coordinate work for application-supported transactions or provider-supported transactions;

e) prepare for commitment, and commit or roll back a provider-supported transaction;

f) heuristically place bound data either in the final or initial state;

g) report errors;

h) terminate dialogues allowing all resources allocated to these dialogues to be freed;

i) terminate dialogues abnormally;

j)  synchronize processing by handshaking;

k) support chained or unchained sequences of provider-supported transaction branches for a dialogue.
A node crash may result in the TPSP issuing certain TP service primitives more than once (i.e. TP-COMMIT indication,

TP-ROLLBACK indication, and TP-HEURISTIC-REPORT indication). The TPSP and the TPSUI are both aware of the
node crash through local means.
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7.1

Servicefacilities

Functional unit descriptions

The following functional units are defined:

a)

b)

d)
e

f)

0)

h)

)

k)

Dialogue: The Dialogue functional unit supports the basic services required to establish a dialogue between two
TPSUIs within which U-ASE primitives may be invoked, signal user-initiated errors and terminate the dialogue. The
user or the provider may signa abnormal termination.

SharedControl: The Shared Control functional unit supports both TPSUIs having control of the dialogue at the
same time and allows them to issue request primitives subject only to the normal sequencing constraints of the
primitives. For example, data may be transferred by both TPSUIs at the same time.

PolarizedControl: The Polarized Control functional unit allows only one TPSUI to have control of the dialogue at
any point in time. Many reguest primitives may be issued only by the TPSUI which has control of the dialogue. This
restriction is in addition to the normal sequencing constraints for the primitives. For example, a handshake may only
be requested by the TPSUI which has control of the dialogue.

Handshake: The Handshake functional unit allows the TPSUIs to synchronize their processing with one another.
Commit: The Commit functional unit allows reliable commitment and rollback of transactions.

ChainedTransactions: The Chained Transactions functional unit supports coordination of both TPSUIs with a
chained sequence of transaction branches. The coordination level of the dialogue will aways be "commitment" or
"one-phase commitment”. The subordinate TPSUI will aways be a participant in the same transaction as the
superior TPSUI.

UnchainedTransactions: The Unchained Transactions functional unit supports coordination of both TPSUIs with
an unchained sequence of transaction branches. The superior determines when the coordination level of the dialogue
is "commitment" or "one-phase commitment”. At a given point in time, the two TPSUIs may be participants in the
same transaction, in different transactions, or one or both TPSUIs may not be involved in atransaction.

Dynamic Commit: The Dynamic Commit functional unit allows the reliable commitment of a transaction to be
organized in away which is not limited by the orientation of the supporting dialogue tree.

Unchecked Tree: The Unchecked Tree functional unit allows the suppression of TPSP checks on the construction
of transaction trees when the Dynamic Commit functional unit is selected.

Implicit Prepare: The Implicit Prepare functional unit allows the signal that the transaction is to be completed to be
carried in application semantics such that an explicit TP service indication may not be required.

Read-only: The Read-only functional unit allows a TPSUI which has completed processing of all work related to a
transaction to request that it withdraw from participation in the transaction if it has not modified its bound data.

Early-exit: The Early-exit functional unit allows a TPSUI to indicate that it is unable to contribute to the work of a
transaction, its bound data has not been modified, and that the TPSUI has no preference as to whether the transaction
commits or isrolled back.

One-phase Commit: The One-phase Commit functional unit allows a TPSUI that has no requirement for reliable
reporting of the outcome of a transaction to request one-phase termination of that transaction.

Completion Diagnostics: The Completion Diagnostics functiona unit allows a TPSUI to signal information related
to the completion of atransaction to its superior TPSUI in the transaction tree, including the severity and reason for
arollback request.

Heuristic Containment Required: The Heuristic Containment Required functional unit allows a TPSUI to require
its subordinate to contain heuristic conditions; as a result the TPSUI will not receive heuristic reports from the
subordinate.

The Dialogue functional unit shall always be selected.
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For a given dialogue, the Shared Control and Polarized Control functional units are mutually exclusive. One and only one
of these two functional units shall be selected.

For a given dialogue, the One-phase Commit functional unit may be selected aone (static one-phase commit) or together
with both of the Commit and Dynamic Commit functional units (dynamic one-phase commitment).

For a given dialogue, the Chained Transactions and Unchained Transactions functional units are mutually exclusive. If
either or both of the Commit or One-phase Commit functional units are selected, one and only one of the Chained
Transactions and Unchained Transactions functional units shall be selected. If neither the Commit nor the One-phase
Commit functional unit is selected, neither one of the Chained Transactions or Unchained Transactions functional units
shall be selected.

For a given dialogue, if the Commit functional unit is selected, then one or more of the following functional units may
aso be selected in any combination: Implicit Prepare, Read-only, Early-exit, Completion Diagnostics, Heuristic
Containment Required.

For agiven dialogue, if the One-phase Commit functional unit is selected and the Commit functional unit is not selected,
then one or more of the following functional units may also be selected in any combination: Implicit Prepare, Read-only,
Early-exit, Completion Diagnostics, Heuristic Containment Required.

For a given dialogue, only if the Commit and Unchained Transactions functional units are selected may the Dynamic
Commit functional unit be selected. If the Dynamic Commit functional unit is selected, then the Unchecked Tree
functional unit may also be selected.

NOTE — There are multi-dialogue constraints on functional units, which apply when transaction branches are created by TP-BEGIN-
DIALOGUE request or TP-BEGIN-TRANSACTION request. For example, the static one-phase commit capability may be selected for
a subordinate transaction branch only if there is no superior transaction branch. Such constraints are defined in thesdestrpti
relevant services.

With the rules given above, the following dialogue types are valid:

The dialogue functional unit must always be selected. Then, following one of the vertical arrows, if any, means that the
selection process is continued. If the selection process stops (i.e. there is no further choice or one chooses not to proceed),
then the resulting dialogue type is given on the right hand side.

N
| Dialogue } »(_application supported transaction branches
Commit | static two-phase commitment with unchained
| 7|\ transaction branches
\D icC it | dynamic two-phase commitment with unchained
ynamic L.ommi | P\ transaction branches
\u dynamic two-phase commitment or dynamic
| One-phase Commit }—} one-phase commitment with unchained
transaction branches
hained T i | static two-phase commitment with chaining
amned fransactions | P\ transaction branches
o h c it | \|/ static one-phase commitment with unchained
ne-pnase L.ommi | I\ transaction branches
X | tati h itment with chaini
. . static one-phase commitment with chaining
| Chained Transactions | $( ransaction branches

T0728340-97/d01
X Selection of a functional unit

—><Resulting dialogue type

Figure 1/X.861 — Combination of functional units and resulting dialogue types

7.2 Services contained in functional units

Table 1 lists the functional units and the associated services.
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Table 1/X.861 — Functional units and their services

Functional unit Services

Dialogue TP-BEGIN-DIALOGUE
TP-END-DIALOGUE®
TP-U-ERROR
TP-U-ABORT
TP-P-ABORT

Shared Control (No associated services)

Polarized Control TP-GRANT-CONTROL
TP-REQUEST-CONTROL

Handshake TP-HANDSHAKE
TP-HANDSHAKE-AND-GRANT-CONTROLP)

Commit TP-DEFERRED-END-DIALOGUE
TP-DEFERRED-GRANT-CONTROLP)
TP-PREPARE

TP-READY

TP-COMMIT

TP-DONE

TP-COMMIT-COMPLETE
TP-ROLLBACK
TP-ROLLBACK-COMPLETE
TP-HEURISTIC-REPORT

Chained Transactions (No associated services)
Unchained Transactions TP-BEGIN-TRANSACTION
Dynamic Commit (No associated services)
Unchecked Tree (No associated services)
Implicit Prepare (No associated services)
Read-only TP-READ-ONLY
TP-UNKNOWN
TP-UNKNOWN-COMPLETE
Early-exit TP-EARLY-EXIT
TP-UNKNOWN
TP-UNKNOWN-COMPLETE
One-phase Commit TP-DEFERRED-END-DIALOGUE
TP-DEFERRED-GRANT-CONTROLP)
TP-PREPARE
TP-COMMITO)
TP-DONE

TP-COMMIT-COMPLETE
TP-ROLLBACK
TP-ROLLBACK-COMPLETE
TP-HEURISTIC-REPORT
TP-ONE-PHASE TP-UNKNOWN
TP-UNKNOWN-COMPLETE

Completion Diagnostics TP-COMPLETION-REPORT

Heuristic Containment Required (No associated services)

@  This service shall not be used if the Chained Transactions functional unit is selected.
b) This service may be used only if the Polarized Control functional unit is also selected.

9  TP-COMMIT request shall be used by a node when the One-phase Commit functional unit is selected
on the superior dialogue and the node has bound data even if the Commit functional unit is not also
selected.
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7.3 Service for modelling data transfer
Table 2 shows the service for modelling data transfer.

TP-DATA isnot aservice in the normal sense. It represents the capability of a TPSUI to invoke specific U-ASE services
on adialogue, constrained by the TPSP.

Table 2/X.861 — Service for modelling data transfer

Data transfer TP-DATA
7.4 Structure of service descriptions
7.4.1 "Purpose” subclause

The "Purpose" subclause describes, in afew words, the purpose of the service.

7.4.2 "Service and parameters" subclause
The "Service and parameters” subclause describes the service primitives and their parameters.

The constraints or conditions on the presence or values of these parameters are described in this subclause.

7.4.3 "Sequences of primitives" subclause

The "Sequence of primitives' subclause is included for certain services; it shows the relationship in time between the
service request and the resulting indication, and, if applicable, the subsequent response and the resulting confirm.

7.4.4 "TPSUI conditions" subclause

The "TPSUI conditions" subclause applies to certain requests and responses only; it specifies prerequisites for the
respective request or response to be issued by the TPSUI. TPSUI conditions cannot be monitored by the TPSP,
neverthelessit is vita for orderly cooperation of the TPSUI and for atomicity that they are obeyed.

TPSUI conditions include:
— the state of bound data;

— the success of synchronization.

7.4.5 "TPSP constraints' subclause

The "TPSP constraints” subclause applies to all service primitives. For request and response service primitives, it
specifies prerequisites for issuance by the TPSUI that are enforced by the TPSP. For indication and confirm service
primitives, it specifies constraints on the issuance of the service primitives by the TPSP. Constraints on the values of
parameters for service primitives are described separately in the "Service and parameters" subclause for each service.

In general, the constraints are based on information associated with the state of the TPSUI at the time the service
primitive is issued. Constraints for service primitives that are associated with a particular dialogue relate only to that
dialogue unless the constraints explicitly reference other dialogues or attributes that are not related to a particular
dialogue.

Information on which constraints are based includes:
— functional units selected for a dialogue;

—  superior or subordinate status;

— control of the dialogue;

— coordination level;

— state of bound data;

—  transaction state;

— sequence of service primitives and associated parameter values.
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7.4.6 " Effects of a service primitive" subclause

The "Effects of a service primitive" subclause describes any effects on the characteristics of the dialogue or the
transaction resulting from the issuance of a service primitive.

Effectsinclude:

— initiating or terminating the dialogue or the transaction;
— control of the dialogue;

— superior or subordinate status;

— change of the coordination level,

— inthe case of a request or response, the issuance of resulting service primitives.

NOTE — Effects of a service primitive on certain lower layers facilities (e.g. Session tokens) are described in ITU-T Rec. X.862 |
ISO/IEC 10026-3.

7.4.7 " Collisions" subclause

Thereisacollision of two requests if the requests have been issued:
— on opposite sides of the same dialogue; and

— before the indication resulting from the request issued on the other side is either issued or suppressed.

The "Collisions" subclause describes any effects on a service request or response caused by collision with a service
primitive issued by the partner TPSUI.

NOTE - Thus a collision subclause does not appear for an indication or confirm primitive.

In general, the effects of a collision involving a particular service are described in the "Collisions’ subclause for that
service.

These effects include:
— suppression of an indication;

— generation of a different indication.

75 Effects of dialogue termination

Whenever a dialogue is terminated for a particular TPSUI, no further service primitives are issued to the TPSUI for the
dialogue, except TP-HEURISTIC-REPORT indication, which may be issued durinterthimation phase of the
transaction.

For a particular TPSUI, a dialogue is terminated by one of the following service primitives:

—  TP-END-DIALOGUE request with the Confirmation parameter set to "false";

—  TP-END-DIALOGUE indication with the Confirmation parameter set to "false";

— TP-END-DIALOGUE response;

— TP-END-DIALOGUE confirm;

— TP-BEGIN-DIALOGUE response with the Result parameter set to "rejected(user)”;

— TP-BEGIN-DIALOGUE confirm with the Result parameter set to "rejected(provider)" or "rejected(user)";
—  TP-U-ABORT request;

—  TP-U-ABORT indication;

—  TP-P-ABORT indication;

— TP-COMMIT-COMPLETE indication when a TP-DEFERRED-END-DIALOGUE request or indication has been
issued,;

—  TP-UNKNOWN-COMPLETE indication when a TP-DEFERRED-END-DIALOGUE indication has been issued
and a TP-EARLY-EXIT request has not been issued;

—  TP-UNKNOWN-COMPLETE indication when a TP-DEFERRED-END-DIALOGUE request has been issued and a
TP-EARLY-EXIT indication has not been issued.

Suppression of subsequent service primitives is not described in the collisions subclauses.

Recommendation X.861 (12/97) 11



8 Service primitives and their parameters
The OSI TP Serviceisinvoked using a sequence of OSI TP service primitives.
Table 3 lists:

a) theservice primitives of the OSI TP Service;

b) for each service primitive, whether the service primitive is associated with a particular dialogue or with the TPSUI
asawhole;

¢) thesubclausein which the service primitive is described; and

d) the parameters associated with each service.

Blanksin the parameters column indicates that the service primitive has no parameters.

Table 3/X.861 — OSI TP service primitives

Services Primitives Scope Subclause Parameters

TP-BEGIN-DIALOGUE reg/ind/rsp/cnf Dialogue 10.2 Initiating-AP-Title
Initiating-API-Identifier
Initiating-AE-Qualifier
Initiating-AEl-ldentifier
Initiating-TPSU-Title
Recipient-AP-Title
Recipient-API-ldentifier
Recipient-AE-Qualifier
Recipient-AEl-Identifier
Recipient-TPSU-Title
Functional-Units
Quality-of-Service
Application-Context-Name
Begin-Transaction
Confirmation

Result

Diagnostic

Rollback
Superior-may-send-ready
Subordinate-may-send-ready
Check-ready-directions
User-Data
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Table 3/X.861 — OSI TP service primitivegcontinued)

Services Primitives Scope Subclause Parameters
TP-END-DIALOGUE reg/ind/rsp/cnf Dialogue 10.3 Confirmation
TP-U-ERROR reg/ind Didogue | 10.4
TP-U-ABORT reg/ind Dialogue 10.5 Rollback

User-Data
TP-P-ABORT ind Dialogue 10.6 Diagnostic Rallback
TP-GRANT-CONTROL reg/ind Dialogue 12.2
TP-REQUEST-CONTROL reg/ind Didogue | 12.3
TP-HANDSHAKE reg/ind/rsp/cnf Diaogue 13.2 Confirmation-Urgency
TP-HANDSHAKE-AND- reg/ind/rsp/cnf Dialogue 13.3 Confirmation-Urgency
GRANT-CONTROL
TP-BEGIN-TRANSACTION reg/ind Dialogue 145 Check-ready-directions
TP-DEFERRED-END-DIALOGUE | reg/ind Dialogue 14.6
TP-DEFERRED-GRANT- reg/ind Dialogue 14.7
CONTROL
TP-PREPARE req Dialogue 14.8 Data-Permitted
TP-PREPARE ind Dialogue 14.9 Data-Permitted
TP-READY ind Dialogue 14.10
TP-COMMIT req TPSUI 1411
TP-COMMIT ind TPSUI 14.12
TP-DONE req TPSUI 14.13 Heuristic-Report
Severity Completion-Data
TP-COMMIT-COMPLETE ind TPSUI 14.14
TP-ROLLBACK req TPSUI 14.15
TP-ROLLBACK ind TPSUI 14.16 Severity Diagnostic
TP-ROLLBACK-COMPLETE ind TPSUI 14.17
TP-HEURISTIC-REPORT ind Diaogue 14.18 Heuristic-Report
TP-READ-ONLY req TPSUI 14.19 Confirmation-Urgency
TP-READ-ONLY ind Dialogue 14.20
TP-EARLY-EXIT req TPSUI 14.21 Severity User-Data
TP-EARLY-EXIT ind Diaogue 14.22 Severity User-Data
TP-ONE-PHASE req TPSUI 14.23
TP-ONE-PHASE ind Diaogue 14.24

Recommendation X.861

(12/97)

13



Table 3/X.861 — OSI TP service primitivegconcluded)

Services Primitives Scope Subclause Parameters
TP-UNKNOWN ind TPSUI 14.25
TP-UNKNOWN-COMPLETE ind TPSUI 14.26
TP-COMPLETION-REPORT ind Dialogue 14.27 Severity Completion-Data
Diagnostic
NOTE — The method for identifying the appropriate dialogue for the service primitives which are associated with a particular
dialogue is a local matter.

9 Data transfer

9.1 Overview of data transfer

Data transfer is performed within the framework of OSI TP by issuance of the service primitives offered by one or
more U-ASEs. To specify the coordination between these service primitives and OSI TP service primitives, these U-ASE
service primitives are modelled as TP-DATA.

NOTE — TP-DATA may not only be used to model data transfer but also to model any other U-ASE services that may be constrained
by the TPSP (see ITU-T Rec. X.862 | ISO/IEC 10026-3 for constraints on such services).

9.2 Data transfer service —TP-DATA

921 Purpose

This service represents the capability of a TPSUI to transfer data. From the standpoint of the TPSP, it is used to specify
the coordination between data transfer and other OSI TP services.

This service is never invoked as such, but is used in the OSI TP Service Definition to represent any U-ASE service
primitive within the OSI TP framework.

This service is associated with one particular dialogue.

922 Primitivesand parameters

Table 4 liststhe TP-DATA primitives.

Table 4/X.861 — TP-DATA primitives and parameters

TP-DATA

Parameters defined in the U-ASE req ind

NOTE — TP-DATA is modelled as an unconfirmed service. This is not meant to exclude the possibility of other types of services
(e.g. confirmed services).

9.23 TPSP constraintson TP-DATA reguest
The requestor shall not have a dial ogue establishment indication outstanding.

The requestor shall have control of the dialogue; or, if the Polarized Control functional unit is selected, the dialogue shall
be coordinated and a TP-PREPARE indication with the Data-Permitted parameter set to "true" shall have been issued
during the current transaction.

The requestor shall not have a handshake request outstanding.
The reguestor shall not have a user error indication outstanding.

The requestor shall have neither a dialogue termination request outstanding nor a dialogue termination indication
outstanding.
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If the dialogue is coordinated, none of the following services shall have been issued during the current transaction:
— TP-PREPARE request;

—  TP-READY indication;

—  TP-READ-ONLY indication;

—  TP-ONE-PHASE indication; or

—  TP-EARLY-EXIT indication.

If the dialogue is coordinated, the current transaction shall not be in téyenination phase.

9.24 TPSP constraintson TP-DATA indication
The recipient shall not havedgal ogue establishment request outstanding.
If the Polarized Control functional unit is selected:

— the recipient shall not have control of the dialogue; or

— thedialogue shall be coordinated and a TP-PREPARE request with the Data-Permitted parameter set to "true" shall
have been issued during the current transaction.

The recipient shall not havehandshake indication outstanding.
The recipient shall not haveuser error reguest outstanding.
The recipient shall not havedgal ogue termination indication outstanding.

If the dialogue is coordinated, none of the following services shall have been issued during the current transaction:
— TP-PREPARE indication;

— TP-READY indication;

—  TP-READ-ONLY indication;

—  TP-ONE-PHASE indication; or

—  TP-EARLY-EXIT indication.

If the dialogue is coordinated, the current transaction shall not be in tixenination phase.

9.25 Collisions

A TP-DATA indication is not issued to a TPSUI if there is a collision of the TP-DATA request and a TP-U-ERROR
request.

A TP-DATA indication is not issued for@ordinated dialogue after a TP-EARLY-EXIT request orrallback-initiating
service primitive.

A TP-DATA indication is not issued for@bordinated dialogue after atransaction completion request; either:

— a TP-ROLLBACK indication is issued unlessailback-initiating service primitive has already been issued for the
current transaction; the Diagnostic parameter will be set to "user-data-transaction-completion-collision" if there is a
coordinated dialogue with the Completion Diagnostics functional unit selected; or

— a TP-P-ABORT indication will be issued with the Diagnostic parameter set to "user-protocol-error” if the
transaction can not be rolled back.

10 The Dialogue functional unit

101 Overview of the Dialogue functional unit

The Dialogue functional unit supports the basic services required to establish a dialogue between two TPSUIs within
which U-ASE primitives may be invoked, signal user-initiated errors, and terminate the dialogue. The user or the provider
may signal abnormal termination.

The Dialogue functional unit shall always be selected.
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10.2 Dialogue Establishment service — TP-BEGIN-DIALOGUE

10.2.1  Purpose

This optionally confirmed service is used to establish a dialogue with a new TPSUI.

This serviceis associated with one particular diaogue.

10.2.2  Primitivesand parameters

Table 5 lists the TP-BEGIN-DIALOGUE primitives and their parameters.

Table 5/X.861 — TP-BEGIN-DIALOGUE primitives and their parameters

TP-BEGIN-DIALOGUE

Parameters req ind rsp cnf
Initiating-AP-Title 0]
Initiating-API-Identifier o
Initiating-AE-Qualifier o]
Initiating-AEl-ldentifier o
Initiating-TPSU-Title u C(=)
Recipient-AP-Title M
Recipient-API-ldentifier U
Recipient-AE-Qualifier U
Recipient-AEl-Identifier U
Recipient-TPSU-Title U
Functional-Units M M(=) C
Quality-of-Service U
Application-Context-Name M
Begin-Transaction c CE)
Confirmation M M(=)
Result M M
Diagnostic C
Rollback M
Superior-may-send-ready C C(®
Subordinate-may-send-ready C C(®
Check-ready-directions C C(®
User-Data u C(=) u C(=)

10.2.2.1 Initiating-AP-Title, Initiating-API-ldentifier, Initiating-AE-Qualifier, and Initiating-AEl-ldentifier
parameters optionally provided by the TPSP. They give information about the application-entity-invocation of the TPSUI
that has issued the TP-BEGIN-DIAL OGUE request.
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These parameters are of type AP-Title, API-lIdentifier, AE-Qualifier, and AEIl-Identifier, respectively, as defined in
ITU-T Rec. X.650 | ISO/IEC 7498-3.

10.2.2.2 Initiating-TPSU-Title is an optional parameter which is provided by the TPSUI. It denotes the TPSU and
identifies the type of TPSUI which hasissued the TP-BEGIN-DIALOGUE request.

10.2.2.3 Recipient-AP-Title, Recipient-API-ldentifier, Recipient-AE-Qualifier, and Recipient-AEl-lIdentifier are
parameters which are provided by the initiating TPSUI in order to give information about the recipient application-entity-
invocation at which the remote TPSUI will be located.

These parameters are of type AP-Title, API-Identifier, AE-Qualifier, and AEI-Identifier, respectively, as defined in
ITU-T Rec. X.650 | ISO/IEC 7498-3.

10.2.2.4 Recipient-TPSU-Title is an optional parameter provided by the initiating TPSUI in order to identify the type
of TPSUI with which the initiating TPSUI wants to establish a dialogue.

10.2.2.5 Functional-Units defines, in the request/indication, the functional units which may be used during the life of
the dialogue. The combination of functional units specified by this parameter follows the rules according to which
functional units may be combined, described in 7.1; the Unchecked Tree functional unit is not specified in this parameter
unless both the Superior-may-send-ready and the Subordinate-may-send-ready parameters are set to "true'. In the
confirm, Functional-Units is present if and only if the Result parameter is set to "rejected(provider)" and the Diagnostic
parameter is set to "functional-unit-not-supported”; in this case, it defines the functional units that the recipient
application-entity-invocation may support for a dialogue.

10.2.2.6 Quality-of-Service is an optional parameter that specifies the quality of service required for the dialogue. It is
of type Quality of Service as defined in ITU-T Rec. X.217 | ISO/IEC 8649.

NOTE — Quality-of-Service parameters are currently being studied.

10.2.2.7 Application-Context-Name is a parameter that specifies the application context to be used for the dialogue. It
is of type Application Context Name as defined in ITU-T Rec. X.217 | ISO/IEC 8649.

10.2.2.8 Begin-Transaction is mandatory when the Unchained Transactions functional unit is selected, and is absent
otherwise. This parameter is used to specify whether a transaction branch is initiated on the dialogue. It shall take one of
the following values:

a) “"fase", when the subordinate TPSUI will not initially be a participant in atransaction;

b) "true", when the subordinate TPSUI will initially be a participant in a transaction.

10.2.2.9 Confirmation is used to specify whether confirmed diaogue establishment is required. It shall take one of the
following values:

a) "aways', when confirmed dialogue establishment is required;

b) "negative", when the requestor only requires notification of rejection of the dialogue.

10.2.2.10 Result is used to specify the result of the dialogue establishment attempt. It shall take one of the following
values:

a) “"accepted”, when the Confirmation parameter was set to "always" and the recipient has accepted the dialogue;

b) "rejected(provider)", when the TPSP has rejected the dialogue. The value "rejected(provider)" is only valid on the
confirm service primitive;

Cc) "regjected(user)", when the recipient has rejected the dialogue.

10.2.2.11 Diagnostic is a conditional parameter which is present in the confirm if the Result parameter is set to
"rejected(provider)" and is absent otherwise. It describes the type of error which caused the dialogue to be rejected. It
shall take one of the following values:

a) “recipient-unknown" when the parameters identifying the recipient application-entity-invocation do not identify a
known application-entity-invocation;

b) "recipient-tpsu-title-unknown" when the TPSP cannot find the requested TPSU-Title at the recipient;
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Cc) "tpsu-not-available(permanent)” when the dialogue request is recognized as being valid, but the addressed TPSU is
not available due to a permanent failure. It is not worth trying again until the failure has been repaired;

d) "tpsu-not-available(transient)" when the dialogue request is recognized as being valid, but the addressed TPSU is
not available due to atransient condition. It might be worth retrying with a reasonable expectation of success,

€e) “recipient-tpsu-title-required” when the recipient application-entity-invocation requires the presence of the
Recipient-TPSU-Title and this parameter was not provided in the TP-BEGIN-DIALOGUE request;

f)  "functiona -unit-not-supported” when one or more of the functional units selected in the TP-BEGIN-DIALOGUE
request are not supported by the recipient application-entity-invocation for the dialogue;

g) "functional-unit-combination-not-supported” when the combination of functional units, selected in the
TP-BEGIN-DIALOGUE request is not supported by the recipient application-entity-invocation for the dialogue;

h) "subordinate shall be commit master" when the recipient application-entity-invocation does not support the
Subordinate-may-send-ready parameter being set to "true";

i) "subordinate shall be commit slave® when the recipient application-entity-invocation does not support the
Superior-may-send-ready parameter being set to "true”;

j)  "no-reason-given".

NOTE - It is recognized that, with respect to diagnostic values, work is still in progress to provide an integrated treatsetit acros
the layers of the OSI Reference Model.

10.2.2.12 Rollback is aparameter of the confirm primitive. It shall take one of the following values:
a) "true', if the transaction in which the recipient is a participant is being rolled back; this value has the same usage and
semantics as the TP-ROLLBACK indication. This value occurs on a TP-BEGIN-DIALOGUE confirm if

the dialogue is coordinated, the Result parameter is set to "rejected(provider)" or "rejected(user)”, and the
TP-BEGIN-DIALOGUE confirm isissued after atransaction completion request.

NOTE — The Rollback parameter will be set to "true" after a TP-READ-ONLY request or a TP-ONE-PHASE request if the
TPPM has bound data or there is bound data irstherdinate subtree.

b) “false", otherwise.

10.2.2.13 Superior-may-send-ready is mandatory when the Dynamic Commit functional unit is selected and is
absent otherwise. This parameter is used to specify whether the superior will issue a ready signal or one-phase signal to
the subordinate as soon asit is able. It shall take one of the following values:

a) “"fase", when the superior will not send ready;

b) "true", when the superior will send ready as soon asit is able.

10.2.2.14 Subor dinate-may-send-ready is mandatory when the Dynamic Commit functional unit is selected and is
absent otherwise. This parameter is used to specify whether the subordinate will issue a ready signal or one-phase signal
to the superior as soon asit is able. It shall take one of the following values:

a) “"fase", when the subordinate will not send ready;

b) "true", when the subordinate will send ready as soon asit isable.

10.2.2.15 Check-ready-directions is mandatory when the Dynamic Commit and Unchecked Tree functional units
are selected and the Begin-Transaction parameter is set to "true”, and is absent otherwise. It shall take one of the
following values:

a) “"true', when the TPSP shall check that the settings in the subordinate’s subtreef the Superior-may-send-ready and
Subordinate-may-send-ready parameters can not lead to a deadlocked transaction tree;

b) “false", whenthe TPSUIswill take responsibility for ensuring that created transaction trees will be viable.
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10.2.2.16 User-Data is an optional parameter that may be present in the request/indication and/or in the
response/confirm. This parameter may be present in the response/confirm only if the Result parameter is set to "accepted”
or "rejected(user)".

In the request and indication, this parameter may identify user-specific semantics associated with the dialogue
establishment attempt, for example, security-related information for validation, or additional information regarding the
particular activity to be commenced.

In the response and confirm, this parameter may identify user-specific semantics associated with the acceptance or
rejection of the dialogue by the recipient TPSUI.

10.2.3  Sequenceof primitives

The time sequence diagram of Figure 2 shows the dialogue establishment sequence of primitives when the service is not
confirmed.

TPSP
TP-BEGIN-DIALOGUE J
request TP-BEGIN-DIALOGUE
7‘ indication N
| TO728350-97/d£

Figure 2/X.861 — Unconfirmed TP-BEGIN-DIALOGUE sequence of primitives

The time sequence diagram of Figure 3 shows the dialogue establishment sequence of primitives when the service is
confirmed.

TPSP
TP-BEGIN-DIALOGUE

request \ TP-BEGIN-DIALOGUE
indication

\

»
TP-BEGIN-DIALOGUE
TP-BEGIN-DIALOGUE / response

>< confirm

T0728360-97/d03

Figure 3/X.861 — Confirmed TP-BEGIN-DIALOGUE sequence of primitives

10.2.4  TPSP constraintson TP-BEGIN-DIAL OGUE request
The reguestor shall not have a dialogue establishment indication outstanding with the superior.

This service primitive shall be issued as the first service primitive for the particular dialogue and shall not be issued more
than once for a particular dialogue.

If the TP-BEGIN-DIALOGUE request is used to establish a coordinated dialogue, the current transaction shall not be in
the termination phase.

If the dialogue will have a coordination level of "one-phase commitment”, then there shall not be superior transaction
branch.

If thiswill be a static one-phase exclusive branch, then there shall not be a two-phase expected branch.
If thiswill be atwo-phase expected branch, then there shall not be a static one-phase exclusive branch.
If thiswill be an exclusive branch, then there shall not be an existing exclusive branch.

If the Dynamic Commit functional unit is selected and the Begin-Transaction parameter is set to "true”, then if there is
tree checking, then the Check-ready-directions parameter shall be absent or set to "true".
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10.25 Effectsof a TP-BEGIN-DIALOGUE request
The requestor is the superior of the recipient.
The reguestor has control of the dialogue.

If the Chained Transactions functional unit is selected, or if the Unchained Transactions functional unit is selected and the
Begin-Transaction parameter is set to "true”, then:

a) if the Commit functiona unit is selected, the coordination level of the dialogue isinitialized to "commitment”;

b) if the One-phase Commit functional unit is selected and the Commit functional unit is not selected, the coordination
level of the dialogue isinitialized to "one-phase commitment”,

otherwise the coordination level of the dialogue isinitialized to "none".

If the dialogue is coordinated, the requestor becomes a participant in a new transaction if it is not aready a participant in
atransaction.

If the TPSP rejects the dialogue, it issues a TP-BEGIN-DIALOGUE confirm with the Result parameter set to
"rejected(provider)" to the requestor and does not issue a TP-BEGIN-DIALOGUE indication.

10.26  TPSP constraints on TP-BEGIN-DIAL OGUE indication
The recipient shall not have any other dialogues.

This service primitive shall be issued as the first service primitive for that particular TPSUI and shall not be issued more
than once for a particular TPSUI.

10.2.7 Effectsof a TP-BEGIN-DIALOGUE indication
Therecipient is a subordinate of the requestor.

If the Chained Transactions functional unit is selected, or if the Unchained Transactions functional unit is selected and the
Begin-Transaction parameter is set to "true", then:

a) if the Commit functional unit is selected, the coordination level of the dialogue isinitialized to "commitment";

b) if the One-phase Commit functional unit is selected and the Commit functional unit is not selected, the coordination
level of the dialogueisinitialized to "one-phase commitment",

otherwise the coordination level of the dialogueisinitialized to "none".

If the dialogue is coordinated and the Confirmation parameter is set to "negative", the recipient becomes a participant
inthe same transaction as the requestor by manipulating bound data or issuing any service primitives other than a
TP-BEGIN-DIALOGUE response with the Result parameter set to "regjected(user)"; otherwise if the dialogue is
coordinated and the Confirmation parameter is set to "aways', the recipient becomes a participant in the same
transaction as the requestor by issuing a TP-BEGIN-DIALOGUE response with the Result parameter set to "accepted”.

If the Polarized Control functional unit is selected, the recipient does not have control of the dialogue.

10.2.8  TPSUI conditionson TP-BEGIN-DIAL OGUE response

If the dialogue is coordinated, the responder shall not have manipulated bound data.

10.29 TPSP constraintson TP-BEGIN-DIALOGUE response
A TP-BEGIN-DIALOGUE indication shall have been issued to the responder.
Bound data handled by the TPSP shall not be changed prior to the issuance of a TP-BEGIN-DIALOGUE response.

The TPSUI shall not have issued any requests or responses to any dialogues (including TP-BEGIN-DIALOGUE
requests).

If the Confirmation parameter of the TP-BEGIN-DIALOGUE indication is set to "negative', a TP-BEGIN-DIALOGUE
response with the Result parameter set to "accepted” shall not be issued.

NOTE - Indications may be issued for the dialogue before TP-BEGIN-DIALOGUE response (for example a TP-DATA indication).
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10.2.10 Effects of a TP-BEGIN-DIAL OGUE response
If the Result parameter is set to "accepted”, the dialogue is established.
If the Result parameter is set to "rejected(user)”, the dialogue is terminated.

If the dialogue is coordinated and the Result parameter is set to "accepted”, the recipient is a participant in the same
transaction as the requestor.

NOTE - If a TP-ROLLBACK indication has been issued before a TP-BEGIN-DIALOGUE response with the Result parameter set to
"rejected(user)”, no TP-DONE request is owed and TP-ROLLBACK-COMPLETE indication is not issued.

10.2.11 TPSP constraintson TP-BEGIN-DIAL OGUE confirm

No indications or confirms shall have been issued for the dialogue.

10.2.12 Effects of a TP-BEGIN-DIAL OGUE confirm
If the Result parameter is set to "accepted”, the dialogue is established.

If the Result parameter is set to "rejected(provider)” or "rejected(user)”, the dialogue is terminated:

a) if the value of the Rollback parameter is "true”, then the transaction is being rolled back. This value has the same
usage and semantics as a TP-ROLLBACK indication; the TPSUI owes a TP-DONE request;

b) if the TP-BEGIN-DIALOGUE confirm isissued with the Rollback parameter set to "false”, for the only coordinated
dialogue, before the transaction is in the termination phase, there is no longer a distributed provider-supported
transaction; in such a situation, the TPSUI shall either continue with the current transaction by initiating new
transaction branches, or terminate the transaction through the use of a transaction completion request or TP-
ROLLBACK reguest.

10.2.13 Collisions
A TP-BEGIN-DIALOGUE confirm is not issued to a TPSUI which has already terminated the dialogue by issuing a
TP-U-ABORT reguest, or to a TPSUI which has received a TP-P-ABORT indication.

10.3 Dialogue Termination service — TP-END-DIALOGUE

10.3.1 Purpose

This optionally confirmed service is used to terminate a dialogue. Either the superior or subordinate may terminate a
dialogue.

This service is associated with one particular dialogue.

10.3.2 Primitivesand parameters

Table 6 lists the TP-END-DIALOGUE primitives and their parameter.

Table 6/X.861 — TP-END-DIALOGUE primitives and their parameter

TP-END-DIALOGUE

Parameters req ind rsp cnf
Confirmation M M(=)

Confirmation is a parameter that indicates whether the TP-END-DIALOGUE request will be confirmed. It shall take one
of the following values:

a) "true', when confirmation is required and dialogue termination is conditional (confirmed dialogue termination
service);

b) “false", when dialogue termination is unconditional (unconfirmed dialogue termination service).

10.3.3  Sequence of primitives

The time sequence diagram of Figure 4 shows the dialogue termination sequence of primitives when the service is not
confirmed.
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TPSP

TP-END-DIALOGUE J ‘

request TP-END-DIALOGUE

indication

»

»
»

T0728370-97/d04

Figure 4/X.861 — Unconfirmed TP-END-DIALOGUE sequence of primitives

The time sequence diagram of Figure 5 shows the dialogue termination sequence of primitives when the service is
confirmed.

In Figure 5, TP-END-DIALOGUE response and TP-END-DIALOGUE confirm may be replaced by TP-U-ERROR
request and TP-U-ERROR indication, respectively, if the dialogue termination is rejected.

TPSP
TP-END-DIALOGUE
request 5 TP-END-DIALOGUE
indication N
TP-END-DIALOGUE
TP-END-DIALOGUE < response
4 confirm
A T0728380-97/d05

Figure 5/X.861 — Confirmed TP-END-DIALOGUE sequence of primitives

10.3.4 TPSP constraintson TP-END-DIAL OGUE request

The requestor shall have neither a dialogue establishment request outstanding nor a dialogue establishment indication
outstanding.

The requestor shall have control of the dialogue and shall not have a user error indication outstanding.
The requestor shall have neither a handshake request outstanding nor a handshake indication outstanding.
The coordination level of the dialogue shall be "none".

The requestor shall have neither a dialogue termination request outstanding nor a dialogue termination indication
outstanding.

10.35 Effectsof a TP-END-DIALOGUE request

If the Confirmation parameter is set to "false”, the dialogue is terminated.

10.3.6 TPSP constraintson TP-END-DIAL OGUE indication

The recipient shall have neither a dialogue establishment request outstanding nor a dialogue establishment indication
outstanding.

If the Polarized Control functional unit is selected, the recipient shall not have control of the dialogue.

The recipient shall have neither a handshake indication outstanding nor a dialogue termination indication outstanding.
The coordination level of the dialogue shall be "none".

10.3.7 Effectsof a TP-END-DIALOGUE indication

If the Confirmation parameter is set to "false”, the dialogue is terminated.

If the Confirmation parameter is set to "true" and the recipient had a user error regquest outstanding, the recipient has

control of the dialogue.
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10.3.8 TPSP constraintson TP-END-DIAL OGUE response
The requestor shall not have a handshake request outstanding.

The requestor shall have a dialogue termination indication outstanding.

10.3.9 Effectsof a TP-END-DIALOGUE response

The dialogue is terminated.

10.3.10 TPSP constraintson TP-END-DIAL OGUE confirm
The recipient shall not have a handshake indication outstanding.

The recipient shall have a dialogue termination request outstanding.

10.3.11 Effectsof a TP-END-DIALOGUE confirm

The dialogue is terminated.

10.3.12 Coallisions

If the Shared Control functional unit is selected, a TP-END-DIALOGUE indication with the Confirmation parameter set
to "true" isnot issued to a TPSUI if thereis acollision of the TP-END-DIALOGUE request and a TP-U-ERROR request.

A TP-END-DIALOGUE indication is not issued to a TPSUI which has issued a TP-BEGIN-TRANSACTION request;
instead, a TP-P-ABORT indication with the Diagnostic parameter set to "begin-transaction-end-dialogue-collision” is
issued.

A TP-END-DIALOGUE indication with the Confirmation parameter set to "true" is not issued to a TPSUI which has
issued a TP-END-DIALOGUE request with the Confirmation parameter set to "true"; instead, a TP-P-ABORT indication
with the Diagnostic parameter set to "end-dial ogue-collision” isissued.

A TP-END-DIALOGUE confirm is not issued to a TPSUI which has aready terminated the dialogue by issuing a
TP-U-ABORT request, or to a TPSUI which has received a TP-P-ABORT indication.

104 User Error Reporting service — TP-U-ERROR

1041 Purpose

This service is used to notify a partner TPSUI of a processing error occurrence; it also serves as a negative response to
the handshake service, to the handshake with grant-control service, and to the confirmed dialogue termination service.

The description of the error may be communicated by the TPSUI, using TP-DATA.

This service is associated with one particular dialogue.

10.4.2 Primitivesand parameters

Table 7 lists the TP-U-ERROR primitives.

Table 7/X.861 — TP-U-ERROR primitives

TP-U-ERROR

No parameters req ind

10.4.3  Sequence of primitives

The time sequence diagram of Figure 6 shows the TP-U-ERROR sequence of primitives.
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TPSP
TP-U-ERROR
request TP-U-ERROR
indication N
| »

T0728390-97/d06

\ 4

Figure 6/X.861 — TP-U-ERROR sequence of primitives

The time sequence diagram of Figure 7 shows a TP-U-ERROR request issued as a hegative confirmation of a handshake
service.

In Figure 7, the TP-HANDSHAKE may be replaced by a TP-END-DIALOGUE with Confirmation set to "true” or, if the
Polarized Control functional unit has been selected, a TP-HANDSHAKE-AND-GRANT-CONTROL.

TPSP
TP-HANDSHAKE
request TP-HANDSHAKE
indication N
TP-U-ERROR
TP-U-ERROR / request
indication N
>< T0728400-97/d07

Figure 7/X.861 — TP-U-ERROR as the negative confirmation to a handshake service

1044 TPSUI conditionson TP-U-ERROR request

If the requestor has a handshake indication outstanding, synchronization was not successful.

1045 TPSP constraintson TP-U-ERROR request
The requestor shall not have a dial ogue establishment indication outstanding.
If the Polarized Control functional unit is selected, the requestor shall not have a handshake request outstanding.

The requestor shall not have a dialogue termination request outstanding unless the Shared Control functional unit is
selected and the requestor has a handshake indication outstanding.

The requestor shall have neither a user error request outstanding nor a user error indication outstanding.

If the dialogue is coordinated, none of the following services shall have been issued during the current transaction:
— TP-PREPARE request;

— TP-PREPARE indication;

—  TP-READY indication;

—  TP-READ-ONLY indication;

—  TP-ONE-PHASE indication; or

—  TP-EARLY-EXIT indication.

If the dialogue is coordinated, the current transaction shall not be in téyenination phase.

10.4.6  Effectsof a TP-U-ERROR request

If the Polarized Control functional unit is selected, and there washdshake indication outstanding or a dialogue
termination indication outstanding, the requestor has control of the dialogue.
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10.4.7 TPSP constraintson TP-U-ERROR indication
The recipient shall not have a dialogue establishment request outstanding.

If the Polarized Control functional unit is selected, the recipient shall have neither a handshake indication outstanding
nor a dialogue termination indication outstanding.

The recipient shall have neither a user error request outstanding nor a user error indication outstanding.

If the dialogue is coordinated, none of the following services shall have been issued during the current transaction:
— TP-PREPARE request;

— TP-PREPARE indication;

— TP-READY indication;

— TP-READ-ONLY indication;

—  TP-ONE-PHASE indication; or

—  TP-EARLY-EXIT indication.

If the dialogue is coordinated, the current transaction shall not be in téyenination phase.

10.4.8 Effectsof a TP-U-ERROR indication

If the Polarized Control functional unit is selected and the recipient has control of the dialogue, then the recipient shall
surrender control by issuing a TP-GRANT-CONTROL request.

If the Polarized Control functional unit is selected, artthrgdshake request is outstanding or adialogue termination
request is outstanding, the recipient does not have control of the dialogue.

10.4.9 Coallisions

A TP-U-ERROR indication is not issued to a TPSUI which has issued a TP-U-ERROR request while not having control
of the dialogue.

A TP-U-ERROR indication is not issued for @ordinated dialogue if a TP-EARLY-EXIT request or any
rollback-initiating service primitive has been issued during the current transaction.

A TP-U-ERROR indication is not issued forcaordinated dialogue after a transaction completion request or a
TP-PREPARE request has been issued; either:

— a TP-ROLLBACK indication is issued unlessailback-initiating service primitive has already been issued for the
current transaction; the Diagnostic parameter will be set to "user-data-transaction-completion-collision" if there is a
coordinated dialogue with the Completion Diagnostics functional unit selected; or

— a TP-P-ABORT indication will be issued with the Diagnostic parameter set to "user-protocol-error" if the
transaction cannot be rolled back.

105 User Abort service — TP-U-ABORT

1051 Purpose

This service is used to abort a dialogue. Use of this service may cause loss of indications and/or confirms to both
TPSUls.

This service is associated with one particular dialogue.

10.5.2 Primitivesand parameters

Table 8liststhe TP-U-ABORT primitives and their parameters.

Table 8/X.861 — TP-U-ABORT primitives and their parameters

TP-U-ABORT
Parameters req ind
Rollback User-Data U M C(=)
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105.2.1 Rollback is aparameter of the indication primitive. It shall take one of the following values:

a) "true', if the transaction in which the recipient is a participant is being rolled back; this value has the same usage and
semantics as the TP-ROLLBACK indication.

Thisvalue shall occur if al of the following conditions are satisfied:
— thedialogue is coordinated;
— there is nalial ogue establishment indication outstanding;

— a TP-COMMIT indication or a TP-UNKNOWN indication orrallback-initiating service primitive has not
been issued for the current transaction;

— there has not been a collision of a TP-BEGIN-TRANSACTION request and the TP-U-ABORT indication;

— a TP-EARLY-EXIT request or TP-READ-ONLY request has not been issued;

— a TP-EARLY-EXIT indication or TP-READ-ONLY indication has not been issued for the dialogue.

This value may also occur whenever the TPSP is in a state that requires the current transaction to be rolled back;
b) "false", if no rollback of a transaction occurs or if a rollback is already in progress.

This value shall occur if any of the following conditions are satisfied:

— the dialogue has a coordination level of "none";

— thedialogue is coordinated, but the recipient hasdial ogue establishment indication outstanding;

— thedialogue is coordinated, but a TP-EARLY-EXIT indication or a TP-READ-ONLY indication has been
issued for the dialogue, or a TP-COMMIT indication or a TP-UNKNOWN indication roflback-initiating
service primitive has been issued for the current transaction.

This value may also occur whenever the TPSP is in a state such that the rollback of the current transaction is not
required.

NOTE — The TPSP is in such a state when a TP-U-ABORT request disrupts a TP-BEGIN-TRANSACTION request or when a
TP-U-ABORT request is issued by a subordinate during a rollback procedureeeeived by the superior after
TP-ROLLBACK-COMPLETE indication (see ITU-T Rec. X.862 | ISO/IEC 10026-3 for more information).

10.5.2.2 User-Data is an optiona parameter which may be used to convey user-specific semantics associated with the
abort of the dialogue.

10.5.3  Sequence of primitives
The time sequence diagram of Figure 8 shows the TP-U-ABORT sequence of primitives.

TPSP

TP-U-ABORT
request

TP-U-ABORT
indication

N

| T0728410-97/d08

Figure 8/X.861 — TP-U-ABORT sequence of primitives

1054 TPSP constraintson TP-U-ABORT request
The requestor shall not have a dial ogue establishment indication outstanding.
For a coordinated dialogue, TP-U-ABORT request shall only be issued either:

a) beforethe current transaction isin the termination phase; or

b) during the termination of the current transaction, after the issuance of any of the following service primitives:
— TP-ROLLBACK request;
—  TP-ROLLBACK indication;
— TP-EARLY-EXIT request;
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—  TP-EARLY-EXIT indication;

—  TP-UNKNOWN indication;

—  TP-U-ABORT indication issued for anothaordinated dialogue;
—  TP-P-ABORT indication issued for anottemordinated dialogue;

—  TP-BEGIN-DIALOGUE confirm with the Result parameter set to "rejected(provider)” or "rejected(user)" for
anothercoordinated dialogue;

and prior to the issuance of the subsequent TP-DONE request.

1055 Effectsof a TP-U-ABORT request

The dialogue is terminated. However, if a TP-U-ABORT request is issuedcéordinated dialogue with a subordinate
during thetermination phase of a transaction, or after a TP-PREPARE request has been issued for the dialogue, a
TP-HEURISTIC-REPORT indication may still be issued for the dialogue.

NOTE — With the Implicit Prepare functional unit, heuristic decisions may be taken resulting from a prepare which is implicit in
application semantics; the TPSP cannot detect such prepares and thus cannot warn of heuristic hazards when failures occur.

A TP-U-ABORT request, if used for a coordinated dialogue, causes a rollback of the current transaction unless one of
the following is true:

— a TP-READ-ONLY indication or TP-EARLY-EXIT indication has been issued for the dialogue; or

— the TP-U-ABORT request is issued during titrenination phase of the current transaction.

A TP-U-ABORT request, if used during thermination phase of the transaction for a dialogue with the
Chained Transactions functional unit selected after a TP-COMMIT indication has been issued, and on which no
TP-DEFERRED-END-DIALOGUE service has been issued, causes the subsequent transaction to rollback.

If the dialogue is coordinated and the transaction is in th&mination phase, the TPSUI owes a TP-DONE request.

10.5.6 TPSP constraintson TP-U-ABORT indication
The recipient shall not havedéal ogue establishment request outstanding.

If a TP-ROLLBACK indication has been issued, the recipient shall not hadi@ague establishment indication
outstanding.

10.5.7 Effectsof a TP-U-ABORT indication

The dialogue is terminated. However, if a TP-U-ABORT indication is issued fogomalinated dialogue with a
subordinate during th&ermination phase of a transaction or after a TP-PREPARE request has been issued for the
dialogue,a TP-HEURISTIC-REPORT indication may still be issued for the dialogue.

A TP-U-ABORT indication with the Rollback parameter set to "true" causes a rollback of the current transaction.

If a TP-U-ABORT indication is issued for a dialogue with the Chained Transactions functional unit selected, between a
TP-COMMIT indication and the corresponding TP-COMMIT-COMPLETE indication, and no aib@ndinated

dialogues remain after the TP-COMMIT-COMPLETE indication has been issued, there is no longer a
provider-supported transaction; in such a situation, the TPSUI shall either continue with the (then) current transaction by
initiating new transaction branches, or terminate the transaction through theausarshction completion request or
TP-ROLLBACK request.

If a TP-U-ABORT indication is issued with the Rollback parameter set to "false”, for thecanniginated dialogue,

before thetransaction isin the termination phase, there is no longer a distributed provider-supported transaction; in such

a situation, the TPSUI shall either continue with the current transaction by initiating new transaction branches, or
terminate the transaction through the use toénsaction completion request or TP-ROLLBACK request.

If the dialogue is coordinated and the transaction is in the¥mination phase, the TPSUI owes a TP-DONE request.
10.5.8 Callisions

A TP-U-ABORT indication is not issued to a TPSUI which has already terminated the dialogue by issuing a
TP-END-DIALOGUE request with the Confirmation parameter set to "false", or by issuing a TP-U-ABORT request, or
has received a TP-P-ABORT indication.
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10.6 Provider Abort service — TP-P-ABORT

10.6.1 Purpose

This service is used by the TPSP to notify the TPSUIs of the occurrence of a failure which caused the dial ogue between
them to be terminated. This service may cause |loss of indications and/or confirms to both TPSUIs.

This serviceis associated with one particular diaogue.

10.6.2 Primitivesand parameters

Table 9 liststhe TP-P-ABORT primitive and its parameters.

Table 9/X.861 — TP-P-ABORT indication and its parameters

TP-P-ABORT
Parameters ind
Diagnostic Rollback M M
10.6.2.1 Diagnostids a parameter which describes the type of error which has occurred. It shall take one of the

following values:

a) "permanent-failure” when a permanent error condition has been encountered. It is not worth trying again until the
failure has been repaired;

b) “transient-failure® when a transient condition has been encountered, for example, congestion. It might be worth
retrying with a reasonable expectation of success;

c) "protocol-error* when a protocol error has been encountered;

d) "begin-transaction-reject" when the TP-BEGIN-TRANSACTION indication is not issued because the recipient is
already involved in atransaction or because of alocal condition;

€) "end-diaogue-collision" when two TP-END-DIALOGUE requests with the Confirmation parameter set to "true"
have collided;

f)  "begin-transaction-end-dialogue-collison" when a TP-BEGIN-TRANSACTION request and a TP-END-
DIALOGUE request have collided;

g) "user-protocol-error" when user data has been received or a TP Service request has been issued by a partner TPSUI
after atransaction completion request has been issued, and the transaction can no longer be rolled back.

NOTE 1-Such TP services could be one of TP-U-ERROR request, TP-HANDSHAKE request, TP-DEFERRED-
END-DIALOGUE request. The issuance of a TP-P-ABORT indication in this case implies that a ready or equivalent signal
has already been sent, as otherwise a TP-ROLLBACK indication would be issued with the Diagnostic parameter set to
"user-data-transaction-completion-collision".

NOTE 2 — It is recognized that, with respect to diagnostic values, work is still in progress to provide an integrated treatment
across all the layers of the OSI Reference Model.

10.6.2.2 Rollback isaparameter of the indication primitive. It shall take one of the following values:

a) “"true', if the transaction in which the recipient is a participant is being rolled back; this value has the same usage and
semantics as the TP-ROLLBACK indication.

Thisvalue shall occur if al the following conditions are satisfied:

thedialogue is coordinated;
— adialogue establishment indication is not outstanding ;

— a TP-COMMIT indication or a TP-UNKNOWN indication orrallback-initiating service primitive has not
been issued for the current transaction;

— there has not been a collision of a TP-BEGIN-TRANSACTION request and the TP-P-ABORT indication;
— a TP-EARLY-EXIT request or TP-READ-ONLY request has not been issued;
— a TP-EARLY-EXIT indication or TP-READ-ONLY indication has not been issued for the dialogue.
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Thisvalue may also occur whenever the TPSP isin a state that requires the current transaction to be rolled back.

b) "false", if no rollback of atransaction occurs or if arollback is already in progress. This value shall occur if any of
the following conditions are satisfied:

— the dialogue has a coordination level of "none";
— thedialogueis coordinated, but the recipient hasdial ogue establishment indication outstanding;

— thedialogue is coordinated, but a TP-EARLY-EXIT indication or a TP-READ-ONLY indication has been
issued for the dialogue, or a TP-COMMIT indication or a TP-UNKNOWN indication railback-initiating
service primitive has been issued for the current transaction.

This value may also occur whenever the TPSP is in a state such that the rollback of the current transaction is not
required.

NOTE — The TPSP is in such a state when a TP-P-ABORT indication disrupts a TP-BEGIN-TRANSACTION (see ITU-T
Rec. X.862 | ISO/IEC 10026-3 for more information).

10.6.3  Sequence of primitives

The time sequence diagram of Figure 9 shows the TP-P-ABORT sequence of primitives.

TP-P-ABORT
indication

TP-P-ABORT
indication

»

%

T0728420-97/d09

Figure 9/X.861 — TP-P-ABORT sequence of primitives

10.6.4 Effectsof a TP-P-ABORT indication

The dialogue is terminated. However, if a TP-P-ABORT indication is issued for a coordinated dialogue with a
subordinate during the termination phase of a transaction or after a TP-PREPARE request has been issued for the
dialogue, a TP-HEURISTIC-REPORT indication may still be issued for the dialogue.

NOTE — With the Implicit Prepare functional unit, heuristic decisions may be taken resulting from a prepare which is implicit in
application semantics; the TPSP cannot detect such prepares and thus cannot warn of heuristic hazards when failures occur.

A TP-P-ABORT indication with the Rollback parameter set to "true" causes arollback of the current transaction.

If a TP-P-ABORT indication is issued for a dialogue with the Chained Transactions functional unit selected, between a
TP-COMMIT indication and the corresponding TP-COMMIT-COMPLETE indication, the TPSP will trigger a rollback
of the next transaction unless the deferred end dialogue service has been issued.

If a TP-P-ABORT indication is issued with the Rollback parameter set to "false", for the only coordinated dialogue,
before the transaction is in the termination phase, there is no longer a distributed provider-supported transaction; in such
a dituation, the TPSUI shall either continue with the current transaction by initiating new transaction branches, or
terminate the transaction through the use of a transaction completion request or a TP-ROLLBACK request.

If the dialogue is coordinated and the transaction isin the termination phase, the TPSUI owes a TP-DONE request.

11 The Shared Control functional unit

111 Overview of the Shared Control functional unit
In the Shared Control functional unit both TPSUIs have control of the dialogue and so may issue request primitives

subject only to the normal sequencing constraints of the primitives. For example, data may be transferred by both TPSUIs
at the sametime.
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The Shared Control and Polarized Control functional units are mutually exclusive for a given dialogue.

There are no service primitives associated with the Shared Control functional unit.

12 The Polarized Control functional unit

121 Overview of the Polarized Control functional unit
In the Polarized Control functional unit at most one TPSUI has control of the dialogue at any point in time.

When a dialogue is established, control rests with the dialogue initiator. Subsequently, control may be passed by use of a
TP-GRANT-CONTROL request or a TP-DEFERRED-GRANT-CONTROL request, and may be requested by a
TP-REQUEST-CONTROL request. In addition, when a TP-U-ERROR request is issued in response to a
TP-HANDSHAKE indication, or a TP-END-DIALOGUE indication with the Confirmation parameter set to "true", or a
TP-HANDSHAKE-AND-GRANT-CONTROL indication, control is passed automatically to the issuer of the
TP-U-ERROR request. In the case of rollback or use of the TP-EARLY-EXIT service, at completion of the transaction,
control iswith the TPSUI which had it at the beginning of the transaction.

Many request primitives may be issued only by the TPSUI which has control of the dialogue. This restriction is in
addition to the normal sequencing constraints for the primitives. For example, data may only be transferred by the TPSUI
that has control of the dialogue or by a TPSUI that has been issued a TP-PREPARE indication with the Data-Permitted
parameter set to "true”.

The Shared Control and Polarized Control functional units are mutually exclusive, for agiven dialogue.

12.2 Grant Control service — TP-GRANT-CONTROL

12.2.1  Purpose

This serviceis used by a TPSUI to grant control of the dialogue to the partner TPSUI.
This serviceis associated with one particular dialogue.

12.2.2  Primitivesand parameters

Table 10 liststhe TP-GRANT-CONTROL primitives.

Table 10/X.861 — TP-GRANT-CONTROL primitives

TP-GRANT-CONTROL

No parameters req ind

12.2.3  Sequence of primitives

The time sequence diagram of Figure 10 shows the TP-GRANT-CONTROL sequence of primitives.

TPSP

TP-GRANT-CONTROL
request TP-GRANT-CONTROL

indication s

»

| 7
T0728430-97/d10

Figure 10/X.861 — TP-GRANT-CONTROL sequence of primitives

12.24  TPSP constraintson TP-GRANT-CONTROL request
The Polarized Control functional unit shall be selected for the dialogue.
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The requestor shall not have a dial ogue establishment indication outstanding.
The reguestor shall have control of the dialogue.
The requestor shall not have a handshake request outstanding.

If the dialogue is coordinated, a TP-PREPARE request or a TP-EARLY-EXIT indication shall not have been issued
during the current transaction.

If the dialogue is coordinated, the current transaction shall not be in the termination phase.

The reguestor shall not have a dialogue termination request outstanding.

1225 Effectsof a TP-GRANT-CONTROL reguest

The requestor no longer has control of the dialogue.

12.2.6  TPSP constraintson TP-GRANT-CONTROL indication
The Polarized Control functional unit shall be selected for the dialogue.
The recipient shall not have a dialogue establishment request outstanding.
The recipient shall not have control of the dialogue.

If the dialogue is coordinated, none of the following services shall have been issued during the current transaction:
— TP-PREPARE indication;

— TP-READY indication;

— TP-READ-ONLY indication;

—  TP-ONE-PHASE indication; or

—  TP-EARLY-EXIT indication.

If the dialogue is coordinated, the current transaction shall not be in tixenination phase.

The recipient shall not havedéel ogue ter mination indication outstanding.

1227 Effectsof a TP-GRANT-CONTROL indication

The recipient has control of the dialogue.

12.2.8 Collisions

A TP-GRANT-CONTROL indication is not issued forcaordinated dialogue if a TP-EARLY-EXIT request or any
rollback-initiating service primitive has been issued during the current transaction.

12.3 Request Control service — TP-REQUEST-CONTROL

1231 Purpose

This service is used by a TPSUI to request control of the dialogue. However, control is not actually transferred by this
service and the TPSUI to which the indication isissued is not obliged to relinquish control.

This service is associated with one particular dialogue.

12.3.2 Primitivesand parameters

Table 11 liststhe TP-REQUEST-CONTROL primitives.

Table 11/X.861 — TP-REQUEST-CONTROL primitives

TP-REQUEST-CONTROL

No parameters ‘ req ind

12.3.3  Sequence of primitives

The time sequence diagram of Figure 11 shows the TP-REQUEST-CONTROL sequence of primitives.
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TPSP

TP—REQUEST—CONTROLJ

request TP-REQUEST-CONTROL

indication
| >

T0728440-97/d11

»

Figure 11/X.861 — TP-REQUEST-CONTROL sequence of primitives

12.34 TPSP constraintson TP-REQUEST-CONTROL request

The Polarized Control functional unit shall be selected for the dialogue.

The requestor shall not have a dial ogue establishment indication outstanding.

The reguestor shall not have control of the dialogue.

The reguestor shall not have a TP-HANDSHAKE-AND-GRANT-CONTROL indication outstanding.
The requestor shall not have a user error request outstanding.

If the dialogue is coordinated, none of the following services shall have been issued during the current transaction:
— TP-PREPARE indication;

— TP-READY indication;

— TP-READ-ONLY indication;

—  TP-ONE-PHASE indication; or

—  TP-EARLY-EXIT indication.

If the dialogue is coordinated, the current transaction shall not be in tiéxenination phase.

The requestor shall not havelial ogue termination indication outstanding.

12.35 TPSP constraintson TP-REQUEST-CONTROL indication
The Polarized Control functional unit shall be selected for the dialogue.
The recipient shall not havedgal ogue establishment request outstanding.
The recipient shall have control of the dialogue.

The recipient shall not haveuser error indication outstanding.

If the dialogue is coordinated, a TP-PREPARE request or a TP-EARLY-EXIT indication shall not have been issued
during the current transaction.

If the dialogue is coordinated, the current transaction shall not be in tixenination phase.

The recipient shall not havedgeal ogue termination request outstanding.

12.3.6  Collisions

A TP-REQUEST-CONTROL indication is not issued if one of the following service primitives has been issued:
— TP-GRANT-CONTROL request;

—  TP-HANDSHAKE-AND-GRANT-CONTROL request; or

—  TP-END-DIALOGUE request with the Confirmation parameter set to "true".

A TP-REQUEST-CONTROL indication is not issued forcaordinated dialogue if one of the following service
primitives has been issued:

— TP-COMMIT request;

— TP-PREPARE request;

— TP-READ-ONLY request;

—  TP-EARLY-EXIT request;

—  TP-ONE-PHASE request; or

— anyrollback-initiating service primitive.
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13 The Handshake functional unit

13.1 Overview of the Handshake functional unit

The Handshake functional unit allows partner TPSUIs to synchronize their processing with one another, and possibly
transfer control.

13.2 Handshake service — TP-HANDSHAKE

13.2.1 Purpose

This serviceis used by partner TPSUIs to synchronize their processing with one another.
This serviceis associated with one particular diaogue.

13.2.2 Primitivesand parameters

Table 12 lists the TP-HANDSHAKE primitives and their parameter.

Table 12/X.861 — TP-HANDSHAKE primitives and their parameter

TP-HANDSHAKE

Parameter req ind rsp cnf

Confirmation-Urgency C

Confirmation-Urgency applies only if the Shared Control functional unit has been selected. It is provided by the
requestor to specify the urgency with which the confirmation is required. This parameter shall take one of the following
values:

a) "urgent" when the TPSUI requests minimal delay in receiving the confirm primitive;

b) "norma" when the TPSUI has no particular delay requirement in receiving the confirm primitive. In this case, the
communication flow may be optimized by the TPSP.

13.2.3  Sequence of primitives
The time sequence diagram of Figure 12 shows the TP-HANDSHAKE sequence of primitives.

In Figure 12 the TP-HANDSHAKE response and the TP-HANDSHAKE confirm may be replaced by a TP-U-ERROR
request and a TP-U-ERROR indication, respectively, if synchronization is unsuccessful.

TPSP
TP-HANDSHAKE
request N TP-HANDSHAKE
indication \
»
TP-HANDSHAKE
TP-HANDSHAKE P response
confirm
>< T0728450-97/d12

Figure 12/X.861 — TP-HANDSHAKE sequence of primitives

13.24  TPSP constraintson TP-HANDSHAKE request
The Handshake functional unit shall be selected for the dialogue.
The requestor shall not have a dial ogue establishment indication outstanding.

The requestor shall have control of the dialogue.
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The requestor shall not have a handshake request outstanding.
The reguestor shall not have a user error indication outstanding.

If the dialogue is coordinated, none of the following services shall have been issued during the current transaction:
— TP-PREPARE request;

— TP-PREPARE indication;

— TP-READY indication;

— TP-READ-ONLY indication;

—  TP-ONE-PHASE indication; or

—  TP-EARLY-EXIT indication.

If the dialogue is coordinated, the current transaction shall not be in téyenination phase.

The requestor shall have neitherdialogue termination request outstanding nor adialogue termination indication
outstanding.

13.25 TPSP constraintson TP-HANDSHAKE indication

The Handshake functional unit shall be selected for the dialogue.

The recipient shall not havedgal ogue establishment request outstanding.

If the Polarized Control functional unit is selected, the recipient shall not have control of the dialogue.
The recipient shall not havehandshake indication outstanding.

If the Shared Control functional unit is selected andithkogue is coordinated, none of the following services shall have
been issued during the current transaction:

— TP-PREPARE request;

— TP-PREPARE indication;

—  TP-READY indication;

— TP-READ-ONLY indication;

—  TP-ONE-PHASE indication; or
—  TP-EARLY-EXIT indication.

If the dialogue is coordinated, the current transaction shall not be in tixenination phase.
The recipient shall not havedgal ogue termination indication outstanding.
1326  Effectsof a TP-HANDSHAKE indication

If a user error request was outstanding, the recipient has control of the dialogue. In this case, no response is required and
the synchronization is considered unsuccessful.

13.2.7  TPSUI conditionson TP-HANDSHAKE response
Synchronization is successful.

13.28 TPSP constraintson TP-HANDSHAKE response

The responder shall not havelialogue establishment indication outstanding.
A TP-HANDSHAKE indication shall be outstanding.

13.29 TPSP constraintson TP-HANDSHAKE confirm

A TP-HANDSHAKE request shall be outstanding.

The recipient shall not havedéal ogue establishment request outstanding.
13.2.10 Collisions

If the Shared Control functional unit is selected, a TP-HANDSHAKE indication is not issued to a TPSUI if there is a
collision of the TP-HANDSHAKE request and a TP-U-ERROR request.
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If the Shared Control functional unit is selected, a TP-HANDSHAKE indication is not issued for a coordinated dialogue
after atransaction completion regquest or a TP-PREPARE request; either:

— a TP-ROLLBACK indication is issued unlessahlback-initiating service primitive has already been issued for the
current transaction; the Diagnostic parameter will be set to "user-data-transaction-completion-collision” if there is a
coordinated dialogue with the Completion Diagnostics functional unit selected; or

— a TP-P-ABORT indication will be issued with the Diagnostic parameter set to "user-protocol-error" if the
transaction cannot be rolled back.

A TP-HANDSHAKE indication or confirm is not issued foc@ordinated dialogue if a TP-EARLY-EXIT request or any
rollback-initiating service primitive has been issued during the current transaction.

NOTE - If the Shared Control functional unit is selected, then a TP-HANDSHAKE request colliding with a TP-HANDSHAKE
indication from a remote partner is not regarded as a collision, but as two separate uses of the service. Either mafuberdadcess
independently of the other.

13.3 Handshake and Grant Control service — TP-HANDSHAKE-AND-GRANT-CONTROL

1331 Purpose

This serviceis used by partner TPSUIs to synchronize their processing with one another and to transfer control.
This serviceis associated with one particular dialogue.

13.3.2 Primitivesand parameters

Table 13 liststhe TP-HANDSHAKE-AND-GRANT-CONTROL primitives and their parameter.

Table 13/X.861 — TP-HANDSHAKE-AND-GRANT-CONTROL primitives and their parameter

TP-HANDSHAKE-AND-GRANT-CONTROL

Parameter req ind rsp cnf

Confirmation-Urgency M

Confirmation-Urgency is a parameter which is provided by the requestor to specify the urgency with which the
confirmation is required. This parameter shall take one of the following values:

a) "urgent" when the TPSUI requests minimal delay in receiving the confirm primitive;

b) "norma" when the TPSUI has no particular delay requirement in receiving the confirm primitive. In this case, the
communication flow may be optimized by the TPSP.

13.3.3  Sequence of primitives

The time sequence diagram of Figure 13 shows the TP-HANDSHAKE-AND-GRANT-CONTROL sequence of
primitives.
In Figure 13, the TP-HANDSHAKE-AND-GRANT-CONTROL response and the TP-HANDSHAKE-AND-

GRANT-CONTROL confirm may be replaced by a TP-U-ERROR request and a TP-U-ERROR indication, respectively,
if synchronization is unsuccessful.

TPSP

TP-HANDSHAKE-AND-
GRANT-CONTROL request \| TP-HANDSHAKE-AND-

GRANT-CONTROL indication><

TP-HANDSHAKE-AND-
TP-HANDSHAKE-AND- GRANT-CONTROL response

, GRANT-CONTROL confirm

T0728460-97/d13

Figure 13/X.861 — TP-HANDSHAKE-AND-GRANT-CONTROL sequence of primitives
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13.3.4  TPSP constraintson TP-HANDSHAK E-AND-GRANT-CONTROL request
The Handshake and Polarized Control functional units shall both be selected for the dialogue.
The requestor shall not have a dial ogue establishment indication outstanding.

The requestor shall have control of the dialogue.

The requestor shall not have a handshake request outstanding.

The requestor shall not have a user error indication outstanding.

If the dialogue is coordinated, a TP-PREPARE request or a TP-EARLY-EXIT indication request shall not have been
issued during the current transaction.

If the dialogue is coordinated, the current transaction shall not be in the termination phase.

The requestor shall not have a dialogue termination request outstanding.

1335 Effectsof a TP-HANDSHAKE-AND-GRANT-CONTROL request

The requestor no longer has control of the dialogue.

13.3.6  TPSP constraintson TP-HANDSHAKE-AND-GRANT-CONTROL indication
The Handshake and Polarized Control functional units shall both be selected for the dialogue.
The recipient shall not have a dialogue establishment request outstanding.

The recipient shall not have control of the dialogue.

The recipient shall not have a handshake indication outstanding.

If the dialogue is coordinated, none of the following services shall have been issued during the current transaction:
— TP-PREPARE indication;

— TP-READY indication;

— TP-READ-ONLY indication;

—  TP-ONE-PHASE indication; or

—  TP-EARLY-EXIT indication.

If the dialogue is coordinated, the current transaction shall not be in tiéxenination phase.
The recipient shall not havedgal ogue termination indication outstanding.

13.3.7 Effectsof a TP-HANDSHAKE-AND-GRANT-CONTROL indication

The recipient has control of the dialogue.

13.3.8  TPSUI conditionson TP-HANDSHAKE-AND-GRANT-CONTROL response
Synchronization is successful.

13.3.9 TPSP constraintson TP-HANDSHAKE-AND-GRANT-CONTROL response
The responder shall not havelialogue establishment indication outstanding.

A TP-HANDSHAKE-AND-GRANT-CONTROL indication shall be outstanding.
13.3.10 TPSP constraintson TP-HANDSHAKE-AND-GRANT-CONTROL confirm
A TP-HANDSHAKE-AND-GRANT-CONTROL request shall be outstanding.

The recipient shall not havedgal ogue establishment request outstanding.

13.3.11 Collisions

A TP-HANDSHAKE-AND-GRANT-CONTROL indication or a TP-HANDSHAKE-AND-GRANT-CONTROL confirm
is not issued for @oordinated dialogue if a TP-EARLY-EXIT request or anyollback-initiating service primitive has
been issued during the current transaction.
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14 The commitment-related functional units

141 I ntroduction

The commitment-related functional units are:

— the Commit functional unit;

— the Dynamic Commit functional unit;

— the Unchecked Tree functional unit;

— the Read-only functional unit;

— the Early-exit functional unit;

— the Implicit Prepare functional unit;

—  the One-phase Commit functional unit;

— the Completion Diagnostics functional unit;

— the Heuristic Containment Required functional unit;
— the Chained Transactions functional unit; and
— the Unchained Transactions functional unit.

NOTE — The allowed combinations of functional units are defined in 7.1.

The Commit functional unit or the One-phase Commit functional unit shall be selected on a dialogue if the TPSUI
requires transaction branches to be supported on the dialogue.

If the Chained Transactions functional unit is selected, the dialogue will aways support transaction branches, thus its
coordination level is aways "commitment” or "one-phase commitment"”. During the lifetime of the dialogue, the superior
and the subordinate TPSUIs will be in the same transaction tree.

If the Unchained Transactions functional unit is selected, the dialogue may support transaction branches. The superior
determines when the coordination level of the dialogue is "commitment” or "one-phase commitment". At a given point in
time, the two TPSUIs may be participants in the same transaction, in different transactions, or one or both TPSUIs may
not be involved in atransaction.

14.2 Summary
14.2.1 Overview of the Commit functional unit

14.2.1.1 Introduction

The Commit functional unit shall be selected if the TPSUI wants the TPSP to coordinate the maintenance of the ACID
properties. If the Dynamic Commit functiona unit is not selected, then the static commitment procedures apply as
described below.

The static commitment procedures are based on two-phase commitment. In the first phase, all TPSUIs in the transaction
tree are brought to a state called READY, in which all processing and data transfer for the current transaction are
complete, and all bound data for the transaction are in a state called ready-to-commit from where they may be placed in
either theinitial or the fina state. In the second phase, the transaction is either committed or rolled back.

Any rollback-initiating service primitive may be used to trigger arollback of the entire transaction tree before completion
of the first phase.

A heuristic decision may be taken for any bound data that are in the ready-to-commit state.
The TPSP and/or the TPSUI may handle bound data; the Commit functional unit enables the TPSP and/or the TPSUI to

manage the effects of commitment or rollback on their bound data.
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14.2.1.2 Phase 1 of Static Commitment

Phase 1 of Static Commitment uses the following service primitives:

TP-PREPARE request which allows a superior TPSUI to requagboadinate transaction subtree to enter the
READY state. When theubordinate subtree is ready-to-commit, it is indicated to the superior TPSUI by a
TP-READY indication (unless the superior TPSUI has issued a TP-COMMIT request). The use of this service is
optional.

TP-PREPARE indication is used to indicate that the superior is requestsupdislinate transaction subtree to
complete processing for the current transaction and place its bound data in the ready-to-commit state. This indication
is issued when either a TP-PREPARE request or a TP-COMMIT request has been issued by the superior.

TP-COMMIT request is used to indicate willingness to end the transaction, to indicate that the bound data handled
by the TPSUI are in the ready-to-commit state, and to request all the subordinate nodes to enter the READY state.
After this point, the TPSUI is no longer allowed to initiate rollback for this transaction and shall wait for a
TP-COMMIT indication or aollback-initiating indication.

TP-PREPARE request and TP-COMMIT request support two approaches to initiating commitment.

If the TPSUI issues TP-COMMIT request, then it can no longer participate in the organization of the two-phase
commit procedure.

By issuing the optional TP-PREPARE request to a subordinate, the TPSUI may achieve the following:

1) thesubordinate subtree is requested to proceed with the first phase of the two-phase commit procedure while
the TPSUI is still in the active phase of the transaction;

2) by waiting for the corresponding TP-READY indication from the particular subordinate, the TPSUI may
determine that the subordinate is ready-to-commit before it proceeds with the remainder of the commitment
process;

3) a subordinate is notified that no more messages will be sent to it, while the subordinate may still be allowed to
send messages to its superior before it enters the commitment procedure.

14.2.1.3 Phase 2 of Static Commitment

Phase 2 of Static Commitment uses the following service primitives:

TP-COMMIT indication is issued to inform a TPSUI that the transaction is in the process of being committed and to
request the TPSUI to release its bound data in the final state;

TP-DONE request is issued when the TPSUI has released its bound data in the final state;

TP-COMMIT-COMPLETE indication is issued to a TPSUI to indicate that the prior transaction has been
committed. If any dialogue exists with the Chained Transactions functional unit selected, the indication also
indicates that the TPSUI is involved in the subsequent transaction.

14.2.1.4 Rollback

Rollback uses the following service primitives:

38

arollback-initiating request is issued by a TPSUI to request that the transaction be rolled back. More than one
TPSUI in the tree may issueallback-initiating request for a given transaction;

a rollback may also be initiated by the TPSP when it detects a condition which prevents the transaction from
committing;

arollback-initiating indication is issued to inform a TPSUI that the transaction is in the process of being rolled back
and to request the TPSUI to release its bound data in the initial state;

TP-DONE request is issued when the TPSUI has released its bound data in the initial state;

TP-ROLLBACK-COMPLETE indication is issued to a TPSUI to indicate that the prior transaction has been rolled
back. If any dialogue exists with the Chained Transactions functional unit selected, the indication also indicates that
the TPSUI is involved in the subsequent transaction.
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14.2.1.5 Heuristic decision reporting

Heuristic decision reporting uses the following service primitives:

— TP-DONE request, with a Heuristic-Report parameter, is issued when the TPSUI has released its bound data in a
state inconsistent with the final outcome of the transaction, or when a failure may prevent reporting of bound data
inconsistency;

— TP-HEURISTIC-REPORT indication is issued to indicate to a TPSUI thaiardinate subtree has either released
its bound data in an inconsistent state, or that a failure may prevent reporting of bound data inconsistency.

14.2.2 Overview of the Dynamic Commit functional unit

14.2.2.1 Introduction
If the Dynamic Commit functional unit is selected, then the dynamic commit procedures apply.

The dynamic commitment procedures are based on two-phase commitment with a number of the constraints imposed by
the static commitment procedures removed.

A number of controls are provided which can influence how commitment can be initiated and how transaction trees can
be constructed; these controls are either lifetime properties of dialogues set via the selection of functional units or set
via the Superior-may-send-ready, Subordinate-may-send-ready, or Check-ready-directions parameters on the
TP-BEGIN-DIALOGUE service, or in the case of the Check-ready-directions parameter, may be set for each use of the
TP-BEGIN-TRANSACTION service.

14.2.2.2 Phase 1 of Dynamic Commitment

Phase 1 of Dynamic Commitment uses the following service primitives:

— TP-PREPARE request which allows a TPSUI to inform a neighbour that no more data will be sent to that neighbour
as part of the transaction. The use of this service is optional;

— TP-PREPARE indication is used to indicate that the neighbour from whom it is received will send no more data to
the recipient as part of the transaction. This indication may be issued when the neighbour has issued either
TP-PREPARE request orteansaction completion request;

— TP-COMMIT request is used by a TPSUI to indicate willingness to end the transaction. This will occur when the
TPSUI knows that no more data for the transaction will be sent or received from any neighbour, and that the bound
data handled by the TPSUI are in the ready-to-commit state. After issuing TP-COMMIT request, the TPSUI is

no longer allowed to initiate rollback for this transaction and shall wait for a TP-COMMIT indication or a
rollback-initiating indication.

14.2.2.3 Phase 2 of Dynamic Commitment

Phase 2 of Dynamic Commitment uses the identical service primitives to phase 2 of Static Commitment.

14.2.3 Overview of the Unchecked Tree functional unit

The Unchecked Tree functional unit allows the suppression of TPSP checks on the construction of transaction trees when
the Dynamic Commit functional unit is selected.

1424  Overview of the Read-only functional unit

If the Read-only functional unit is selected on #duperior dialogue, a TPSUI may request that it withdraw from
participation in the transaction if it has completed all processing for the transaction and has not modified its bound data.
In this case, bound data are by definition in their initial state and may be released by the TPSUI.

In the simplest case, the TPSUI will take no further part in the completion of the transaction and will not learn whether
the transaction proceeded to commitment or rollback.
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However while the TPSUI may not have modified bound data, the TPSP may have modified bound data; thus the TPSUI
may be read-only but the node as a whole (including the TPSP) may not. In addition, if there is a subordinate subtree,
bound data in the subtree may have been modified. In either case, the TPSUI will be informed of the result of the
transaction and may need to act on such knowledge if, for example, completion reports are received from subordinates.

The TPSUI may also be informed of the outcome of the transaction if the outcome will affect the state of the TPSUI or
any of its dialogues.

NOTE 1 — The execution of any deferred requests or indications depends on the outcome of the transaction.
The Read-only functional unit uses the following services:

— TP-READ-ONLY request is used by a TPSUI to indicate that the bound data handled by the TPSUI has not been
modified during the current transaction and that the TPSUI has no preference as to whether the transaction should
commit or rollback;

— TP-READ-ONLY indication is issued to a TPSUI which has not enteretitimenation phase of a transaction to
indicate that aubordinate subtree is in the READ-ONLY state.

The outcome of the transaction is signalled to a TPSUI which issued a TP-READ-ONLY request by one of the following
indications:

—  TP-UNKNOWN indication when the outcome of the transaction is unknown at this node;
—  TP-COMMIT indication if the outcome is known to be commitment;

— TP-ROLLBACK indication if the outcome is known to be rollback.

A TPSUI which has issued a TP-READ-ONLY request is aware of the termination of the transaction when one of the
following service primitives is issued:

—  TP-COMMIT-COMPLETE indication when the outcome of the transaction is known to be commitment;

— TP-ROLLBACK-COMPLETE indication when the outcome of the transaction is known to be rollback;

—  TP-UNKNOWN-COMPLETE indication when the outcome of the transaction is unknown.

If any dialogue exists with the Chained Transactions functional unit selected, the indications above also indicate that the
TPSUI is involved in the subsequent transaction.

By omitting the Read-only functional unit on the dialogue initiation request, the dialogue superior can dictate that a
subordinate shall not release bound data before the termination of the transaction is confirmed.

NOTE 2 — Use of the TP-READ-ONLY service may result in a problem with the serializability of transactions. This may oecur if th
bound data is liable to be changed by any other activity ancattearssed by another part of the transaction. TP-READ-OKbYlg
only be used if serializability can be guaranteed.

14.25 Overview of the Early-exit functional unit

The Early-exit functional unit allows a TPSUI to indicate that it is unable to contribute to the work of a transaction, its
bound data has not been modified, and that the TPSUI has no preference as to whether the transaction commits or is
rolled back.

The Early-exit functional unit uses the following services:

— TP-EARLY-EXIT request is used by a TPSUI to indicate that the TPSUI cannot contribute to the results of the
transaction, bound data handled by the TPSUI has not been modified during the current transaction and that the
TPSUI has no preference as to whether the transaction should commit or rollback;

—  TP-EARLY-EXIT indication is issued to a TPSUI which has not enteredeth@nation phase of a transaction to
indicate that aubordinate subtree is in the EARLY-EXIT state.

NOTE — As regards thaiperior dialogue, there are few constraints on the issuing of a TP-EARLY-EXIT request; in particular it may
be issued whether or not the TPSUI has control ofuperior dialogue and whether or not there isandshake request or indication
outstanding or auser error request or indication outstanding on thesuperior dialogue.

The outcome of the transaction is signalled to a TPSUI which issued a TP-EARLY -EXIT request by one of the following
indications:

—  TP-UNKNOWN indication when the outcome of the transaction is unknown at this node;

— TP-ROLLBACK indication if the outcome is known to be rollback.
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A TPSUI which has issued a TP-EARLY-EXIT request is aware of the termination of the transaction when one of the
following service primitivesis issued:

— TP-ROLLBACK-COMPLETE indication when the outcome of the transaction is known to be rollback;

—  TP-UNKNOWN-COMPLETE indication when the outcome of the transaction is unknown.

If any dialogue exists with the Chained Transactions functional unit selected, the indications above also indicate that the
TPSUI is involved in the subsequent transaction.

14.2.6  Overview of the Implicit Prepare functional unit

The Implicit Prepare functional unit shall only be selected when either or both of the Commit or One-phase Commit
functional units are also selected.

The Implicit Prepare functional unit indicates thatsubordinate subtree may proceed to enter the READY or
READ-ONLY or ONE-PHASE state without having received a TP-PREPARE indication or a TP-ONE-PHASE
indication on thesuperior dialogue.

NOTE - Typically the TPSUI will know that no more data will be sent to it and that the transaction is to be terminatedobecause
equivalent semantics to TP-PREPARE indication being implied by the U-ASE data received.

14.2.7  Overview of the One-phase Commit functional unit

The One-phase Commit functional unit allows a node that did not modify any bound data to request a one-phase commit
procedure.

Both static and dynamic one-phase commit procedures are supported.

If either the static and dynamic one-phase commit procedures are selected, then the TPSUI may not be informed of the
outcome of the transaction if afailure occurs during commitment.

14.2.7.1 Static One-phase Commitment
The static one-phase commit procedures apply if the One-phase Commit functional unit is selected without the Commit
functional unit.

NOTE - If there idree checking at the root node and a static one-phase branch is established, then there is no other branch allowed at
the node. This static one-phase branchdsitic one-phase exclusive branch and every other branch will be exclusive branch or a
two-phase expected branch.

Static One-phase Commit uses the following services:

—  TP-PREPARE request which allows a TPSUI to inform a neighbour that no more data will be sent to that neighbour
as part of the transaction. The use of this service is optional;

— TP-PREPARE indication is used to indicate that the neighbour from whom it is received will send no more data to
the recipient as part of the transaction. This indication may be issued to a subordinate when the superior has issued
TP-PREPARE request. This indication may be issued to a superior when the subordinate has issued either
TP-PREPARE request ortaansaction completion request;

— TP-ONE-PHASE request is used by a TPSUI to indicate that the bound data handled by the TPSUI has not been
modified during the current transaction, and that the TPSUI has no requirement for reliable reporting of the
outcome; the TPSUI may only have one subordinate in the transaction tree on which neither a TP-READ-ONLY
indication nor a TP-EARLY-EXIT indication has been received;

— TP-ONE-PHASE indication is issued to the single subordinate TPSUI which has not entéeeaiitiation phase
of atransaction to indicate that the superior has requested one-phase commit.

The outcome of the transaction is signalled to a TPSUI which issued a TP-ONE-PHASE request by one of the following
indications:

—  TP-UNKNOWN indication when, due to some failure, the outcome of the transaction is unknown at this node;
—  TP-COMMIT indication if the outcome is known to be commitment;

— TP-ROLLBACK indication if the outcome is known to be rollback.
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A TPSUI which has issued a TP-ONE-PHASE request is aware of the termination of the transaction when one of the
following service primitivesis issued:

—  TP-COMMIT-COMPLETE indication when the outcome of the transaction is known to be commitment;
— TP-ROLLBACK-COMPLETE indication when the outcome of the transaction is known to be rollback;

—  TP-UNKNOWN-COMPLETE indication when, due to some failure, the outcome of the transaction is unknown.

If any dialogue exists with the Chained Transactions functional unit selected, the indications above also indicate that the
TPSUI is involved in the subsequent transaction.

14.2.7.2 Dynamic One-phase Commitment

If the Commit, Dynamic Commit and One-phase Commit functional units are all selected, then the TPSUI may choose
between full commitment and one-phase commitment dynamically according to the nature of the transaction.

Dynamic One-phase Commit uses the following services:

— TP-PREPARE request which allows a TPSUI to inform a neighbour that no more data will be sent to that neighbour
as part of the transaction. The use of this service is optional;

— TP-PREPARE indication is used to indicate that the neighbour from whom it is received will send no more data to
the recipient as part of the transaction. This indication may be issued when the neighbour has issued either
TP-PREPARE request ortaansaction completion request;

— TP-ONE-PHASE request is used by a TPSUI to indicate that the bound data handled by the TPSUI has not been
modified during the current transaction, and that the TPSUI has no requirement for reliable reporting of the
outcome;

— TP-ONE-PHASE indication is issued to a neighbouring TPSUI which has not entettedriimation phase of a
transaction to indicate that all nodes in theansaction hinterland of the neighbour have signalled read-only or
one-phase or early-exit, and that the one-phase commit procedure are being used on the dialogue with the neighbour.

The outcome of the transaction is signalled to a TPSUI which issued a TP-ONE-PHASE request by one of the following
indications:

—  TP-UNKNOWN indication when, due to some failure, the outcome of the transaction is unknown at this node;
—  TP-COMMIT indication if the outcome is known to be commitment;

— TP-ROLLBACK indication if the outcome is known to be rollback.

A TPSUI which has issued a TP-ONE-PHASE request is aware of the termination of the transaction when one of the
following service primitives is issued:

—  TP-COMMIT-COMPLETE indication when the outcome of the transaction is known to be commitment.
NOTE — This includes when the transaction is entirely read-only and/or one-phase.
—  TP-ROLLBACK-COMPLETE indication when the outcome of the transaction is known to be rollback;

—  TP-UNKNOWN-COMPLETE indication when, due to some failure, the outcome of the transaction is unknown.

If any dialogue exists with the Chained Transactions functional unit selected, the indications above also indicate that the
TPSUI is involved in the subsequent transaction.

14.2.8 Overview of the Completion Diagnostics functional unit

The Completion Diagnostics functional unit allows a TPSUI to receive diagnostic information related to the completion
of a transaction from subordinate nodes and/or to send similar information to its superior; diagnostics can be sent for a
transaction which committed or for a transaction which rolled back.

For a transaction which rolled back, the information can indicate the severity of the rollback condition and whether a
retry of the rolled back transaction might be worthwhile.

A TPSUI can provide information related to completion of a transaction via parameters to TP-DONE request. Subsequent
TP-DONE requests which may become owed for the same transaction can carry the same or different values; a TPSUI
may require to change the completion information as the result of further information received (e.g. such as completion

reports from its own subordinates).
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A TPSUI can be informed of the causes of rollback initiated by the local TPSP via parameters to TP-ROLLBACK
indication.

A TPSUI can receive information related to the completion of a transaction from each subordinate via a
TP-COMPLETION-REPORT indication, a TP-U-ABORT indication or a TP-P-ABORT indication. Completion reports
may be lost in the event of failures.

1429 Overview of the Heuristic Containment Required functional unit

The Heuristic Containment Required functional unit allows a TPSUI to require its subordinate to contain heuristic
conditions; as aresult the TPSUI will not receive heuristic reports from the subordinate.

14.3 Overview of the Chained Transactions functional unit

The Chained Transactions functional unit shall only be selected when the Commit functional unit or the One-phase
Commit functional unit is selected.

The Chained Transactions functional unit and the Unchained Transactions functional unit are mutually exclusive for a
dialogue.

When this functional unit is selected, the coordination level of the dialogue is always "commitment" or "one-phase
commitment”. There are no service primitives associated with this functional unit.
144  Overview of the Unchained Transactions functional unit

The Unchained Transactions functional unit shall only be selected when the Commit functional unit and/or the One-phase
Commit functional unit is selected.

The Chained Transactions functiona unit and the Unchained Transactions functional unit are mutually exclusive for a
diaogue.

The superior determines when the coordination level of the dialogue is " commitment” or "one-phase commitment"; if the
coordination level is"commitment” or "one-phase commitment” at the completion of atransaction, it changes to "none".
At agiven point in time, the two TPSUIs may be participants in the same transaction, in different transactions, or one or
both TPSUIs may not be involved in atransaction.

A TPSUI may involve a subordinate in a transaction by means of the only service primitive in the Unchained
Transactions functional unit: TP-BEGIN-TRANSACTION.

A TPSUI may aso involve a subordinate in a transaction by means of the Begin-Transaction parameter of the
TP-BEGIN-DIALOGUE service.

145 Begin Transaction service — TP-BEGIN-TRANSACTION

1451 Purpose

This service is used by a TPSUI to include a subordinate TPSUI as a participant in the requestor’s current transaction. If
the requestor is not already a participant in atransaction, then a new transaction isinitiated.

This service is associated with one particular dialogue.

1452  Primitivesand parameters

Table 14 lists the TP-BEGIN-TRANSACTION primitives and their parameter.

Table 14/X.861 — TP-BEGIN-TRANSACTION primitives and their parameter

TP-BEGIN-TRANSACTION

Parameter req ind

Check-ready-directions C C(®)

Recommendation X.861 (12/97) 43



Check-ready-directions is mandatory when the Dynamic Commit and Unchecked Tree functional units are selected on
the dialogue, and is absent otherwise. It shall take one of the following values:

a) "true', when the TPSP shall check that the settings in the subordinate’s subtree of the Superior-may-send-ready and
Subordinate-may-send-ready parameters provided at dialogue establishment cannot lead to a deadlocked transaction
tree;

b) "fase", whenthe TPSUIswill take responsibility for ensuring that created transaction trees will be viable.

1453  Sequence of primitives
The time sequence diagram of Figure 14 shows the TP-BEGIN-TRANSACTION sequence of primitives.

TPSP

TP-BEGIN-TRANSACTION J

request TP-BEGIN-TRANSACTION

| indication N

T0728470-97/d14

»

Figure 14/X.861 — TP-BEGIN-TRANSACTION sequence of primitives

1454  TPSP constraintson TP-BEGIN-TRANSACTION request

The Unchained Transactions functional unit shall be selected.

The reguestor shall be the superior.

The requestor shall have control of the dialogue.

The requestor shall have neither a handshake request outstanding nor a handshake indication outstanding.
The requestor shall not have a user error indication outstanding.

The coordination level of the dialogue shall be "none".

If there isa current transaction, it shall not be in the termination phase.

The requestor shall neither have a dialogue termination request outstanding nor a dialogue termination indication
outstanding.

If the dialogue will have a coordination level of "one-phase commitment”, then there shall be no superior transaction
branch.

If thiswill be a static one-phase exclusive branch, then there shall not be a two-phase expected branch.
If thiswill be atwo-phase expected branch, then there shall not be a static one-phase exclusive branch.
If thiswill be an exclusive branch, then there shall not be an existing exclusive branch.

If the Dynamic Commit functional unit is selected and there is tree checking, then the Check-ready-directions parameter
shall be absent or set to "true".

1455 Effectsof a TP-BEGIN-TRANSACTION request

The coordination level of the dialogue is changed to:
a) "commitment" if the Commit functional unit is selected; or

b) "one-phase commitment” if the One-phase Commit functional unit is selected and the Commit functional unit is not
selected.

The requestor becomes a participant in a new transaction if it is not already a participant in a transaction.

NOTE - If the subordinate is already involved in a transaction, the TP-BEGIN-TRANSACTION request may be rejected by a
TP-P-ABORT indication with the Diagnostic parameter set to "begin-transaction-reject” or may be held until the subordinate is n
longer involved in a transaction.
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1456 TPSP constraintson TP-BEGIN-TRANSACTION indication

The Unchained Transactions functional unit shall be selected.

The recipient shall be the subordinate.

If the Polarized Control functional unit is selected, the recipient shall not have control of the dialogue.

The recipient shall have neither a handshake indication outstanding nor a dialogue termination indication outstanding.
The coordination level of the dialogue shall be "none".

The recipient shall not be involved in atransaction.

145.7 Effectsof a TP-BEGIN-TRANSACTION indication

The coordination level of the dialogue is changed to:
a "commitment" if the Commit functional unit is selected; or

b) "one-phase commitment” if the One-phase Commit functional unit is selected and the Commit functional unit is not
selected.

If the recipient has a dialogue establishment indication outstanding, the recipient becomes a participant in the same
transaction as the requestor by issuing a TP-BEGIN-DIALOGUE response with the Result parameter set to "accepted”.

If the recipient does not have a dialogue establishment indication outstanding, and can still reject the dialogue, the
recipient becomes a participant in the same transaction as the requestor by manipulating bound data, or issuing any
service primitives other than a TP-BEGIN-DIALOGUE response with the Result parameter set to "rejected(user)”,
otherwise the recipient becomes a participant in the same transaction as the requestor immediately.

14.5.8 Collisions

A TP-BEGIN-TRANSACTION indication is hot issued to a TPSUI which has issued TP-END-DIALOGUE request with
the Confirmation parameter set to "true"; instead a TP-P-ABORT indication is issued with the Diagnostic parameter set
to "begin-transaction-end-dial ogue-collision".

14.6 Deferred End Dialogue service — TP-DEFERRED-END-DIALOGUE

14.6.1 Purpose

This service is used by a TPSUI to end a dialogue with a subordinate TPSUI if the current transaction is committed,
i.e. the termination of the specified dialogue takes place with the completion of commitment of the current transaction. In
certain cases the dialogue may end if the transaction outcome is unknown, i.e. a TP-UNKNOWN-COMPLETE indication
isissued.

This serviceis associated with one particular diaogue.
14.6.2 Primitivesand parameters

Table 15 lists the TP-DEFERRED-END-DIALOGUE primitives.

Table 15/X.861 — TP-DEFERRED-END-DIALOGUE primitives

TP-DEFERRED-END-DIALOGUE

No parameters req ind

14.6.3  Sequence of primitives
The time sequence diagram of Figure 15 shows the TP-DEFERRED-END-DIAL OGUE sequence of primitives.

The corresponding TP-DEFERRED-END-DIALOGUE indication may be delayed and issued to the specified
subordinate after indications or confirms resulting from subsequent requests or responses. However, the TP-DEFERRED-
END-DIALOGUE indication shall be issued before any TP-PREPARE indication or a TP-READY indication or TP-
ONE-PHASE indication.
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TPSP
TP-DEFERRED-END- J

DIALOGUE request \/_\

Figure 15/X.861 — TP-DEFERRED-END-DIALOGUE sequence of primitives

TP-DEFERRED-END-
DIALOGUE indication

| T0728480-97/d15

1464 TPSP constraints on TP-DEFERRED-END-DIAL OGUE request

The reguestor shall be the superior.

The requestor shall have control of the dialogue.

The requestor shall neither have a handshake request outstanding nor a handshake indication outstanding.
The requestor shall not have a user error indication outstanding.

The dialogue shall be coordinated.

A TP-DEFERRED-END-DIALOGUE request shall not have been issued during the current transaction.

None of the following services shall have been issued during the current transaction:
— TP-PREPARE request;

—  TP-PREPARE indication;

— TP-READY indication;

—  TP-READ-ONLY indication;

—  TP-ONE-PHASE indication; or

—  TP-EARLY-EXIT indication.

The current transaction shall not be in térenination phase.

14.6.5 Effectsof a TP-DEFERRED-END-DIALOGUE reguest

If no TP-EARLY-EXIT indication is issued for the dialogue, the dialogue terminates when either
TP-COMMIT-COMPLETE indication or TP-UNKNOWN-COMPLETE indication is issued.

14.6.6  TPSP constraintson TP-DEFERRED-END-DIALOGUE indication

The recipient shall be the subordinate.

If the Polarized Control functional unit is selected, the recipient shall not have control of the dialogue.
The recipient shall not havehandshake indication outstanding.

Thedialogue shall be coordinated.

A TP-DEFERRED-END-DIALOGUE indication shall not have been issued during the current transaction.

None of the following services shall have been issued during the current transaction:
—  TP-PREPARE indication;

—  TP-READY indication;

—  TP-ONE-PHASE indication; or

—  TP-EARLY-EXIT indication.

The current transaction shall not be in térenination phase.

14.6.7 Effectsof a TP-DEFERRED-END-DIAL OGUE indication

If no TP-EARLY-EXIT request is issued, the dialogue terminates when either TP-COMMIT-COMPLETE indication or
TP-UNKNOWN-COMPLETE indication is issued.
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14.6.8 Coallisions

A TP-DEFERRED-END-DIALOGUE indication is not issued to a TPSUI which has issued a TP-EARLY -EXIT request
or any rollback-initiating service primitives.

A TP-DEFERRED-END-DIALOGUE indication is not issued to a TPSUI which has issued a transaction completion
request; either:

— the transaction will be rolled back; a TP-ROLLBACK indication is issued unlessltack-initiating service
primitive has already been issued for the current transaction; the Diagnostic parameter will be set to
"user-data-transaction-completion-collision" if there iscmrdinated dialogue with the Completion Diagnostics
functional unit selected; or

— a TP-P-ABORT indication will be issued with the Diagnostic parameter set to "user-protocol-error" if the
transaction cannot be rolled back.

14.7 Deferred Grant Control service — TP-DEFERRED-GRANT-CONTROL

1471  Purpose

This service is used by a TPSUI to grant control of the dialogue to the specified subordinate if the current transaction is
committed, or in certain cases if the transaction outcome is unknown, i.e. a TP-UNKNOWN-COMPLETE indication is
issued.

This serviceis associated with one particular diaogue.
14.7.2  Primitivesand parameters

Table 16 lists the TP-DEFERRED-GRANT-CONTROL primitives.

Table 16/X.861 — TP-DEFERRED-GRANT-CONTROL primitives

TP-DEFERRED-GRANT-CONTROL

No parameters req ind

14.7.3  Sequence of primitives
The time sequence diagram of Figure 16 shows the TP-DEFERRED-GRANT-CONTROL sequence of primitives.

The corresponding TP-DEFERRED-GRANT-CONTROL indication may be delayed and issued to the specified
subordinate after indications or confirms resulting from subsequent requests or responses. However, the TP-DEFERRED-
GRANT-CONTROL indication shal be issued before any TP-PREPARE indication or TP-READY indication or TP-
ONE-PHASE indication.

TPSP
TP-DEFERRED-GRANT-

CONTROL request TP-DEFERRED-GRANT-
\/\ CONTROL indication

| T0728490-97/d16

Figure 16/X.861 — TP-DEFERRED-GRANT-CONTROL sequence of primitives

14.7.4  TPSP constraintson TP-DEFERRED-GRANT-CONTROL request
The reguestor shall be the superior.

The Polarized Control functional unit shall be selected.

The reguestor shall have control of the dialogue.

The requestor shall not have a handshake request outstanding.

The reguestor shall not have a user error indication outstanding.
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The dialogue shall be coordinated.
A TP-DEFERRED-GRANT-CONTROL request shall not have been issued during the current transaction.
A TP-DEFERRED-END-DIALOGUE request shall not have been issued during the current transaction.

None of the following services shall have been issued during the current transaction:
— TP-PREPARE request;

—  TP-PREPARE indication;

— TP-READY indication;

—  TP-READ-ONLY indication;

—  TP-ONE-PHASE indication; or

—  TP-EARLY-EXIT indication.

The current transaction shall not be in térenination phase.

1475 Effectsof a TP-DEFERRED-GRANT-CONTROL request

If no TP-EARLY-EXIT indication is issued for the dialogue, the requestor will not have control of the specified dialogue
when either TP-COMMIT-COMPLETE indication or TP-UNKNOWN-COMPLETE indication is issued.

1476  TPSP constraintson TP-DEFERRED-GRANT-CONTROL indication

The recipient shall be the subordinate.

The Polarized Control functional unit shall be selected.

The recipient shall not have control of the dialogue.

The recipient shall not havehandshake indication outstanding.

Thedialogue shall be coordinated.

A TP-DEFERRED-END-DIALOGUE indication shall not have been issued during the current transaction.

A TP-DEFERRED-GRANT-CONTROL indication shall not have been issued during the current transaction.

A TP-PREPARE indication or TP-READY indication or TP-ONE-PHASE indication shall not have been issued during
the current transaction.

The current transaction shall not be in térenination phase.

14.7.7  Effectsof a TP-DEFERRED-GRANT-CONTROL indication

If the current transaction is committed and no TP-EARLY-EXIT request is issued, the requestor will not have control of
the specified dialogue when either TP-COMMIT-COMPLETE indication or TP-UNKNOWN-COMPLETE indication is
issued.

14.7.8 Collisions
A TP-DEFERRED-GRANT-CONTROL indication is not issued to a TPSUI which has issued a TP-EARLY-EXIT
request or anyollback-initiating service primitive.

148  TP-PREPARE request

14.8.1 Purpose

If the Commit functional unit is selected and the Dynamic Commit functional unit is not selected, this service primitive is
issued by a superior TPSUI involved in a transaction to requadioadinate subtree to complete processing for the
current transaction and place its bound data in the ready-to-commit state. In addition, the superior TPSUI issues this
service to indicate that no more messages will be sent to the subordinate.

If either or both of the Dynamic Commit functional unit and One-phase Commit functional unit is selected, this service
primitive is issued by a TPSUI involved in a transaction to indicate to the neighbour on the dialogue that no more
messages will be sent to it by this TPSUI as part of the current transaction.

This service primitive is associated with one particular dialogue.
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14.8.2 Primitives and parameters

Table 17 lists the TP-PREPARE request primitive and its parameter.

Table 17/X.861 —TP-PREPARE request and its PARAMETER

TP-PREPARE

Parameter req

Data-Permitted C

Data-Permitted is a parameter that is present when the Polarized Control functional unit is selected and the requestor has
control, and is absent otherwise. It shall take one of the following values:

a) "true" when the recipient is still allowed to issue TP-DATA requests to the requestor within the current transaction.

NOTE 1 — The TPSUI must take care that all such data has been received framhdtdirate before requesting completion of
the transaction.

b) “false"if nofurther TP-DATA requests are allowed to be issued towards the requestor.
NOTE 2 — With dynamic commitment, the Data-Permitted parameter can be supplied by either the superior or subordinate.

14.8.3 TPSP constraintson TP-PREPARE request
The requestor shall not have a dial ogue establishment indication outstanding.

If neither the Dynamic Commit functional unit nor the One-phase Commit functional unit is selected, the requestor shall
be the superior.

The requestor shall have control of the dialogue, or, either or both of the Dynamic Commit functional unit and One-phase
Commit functional unit is selected and a TP-PREPARE indication has been received with the Data-Permitted parameter
set to "true”.

The requestor shall have neither a handshake request outstanding nor a handshake indication outstanding.
The requestor shall not have a user error indication outstanding.
The dialogue shall be coordinated.

If the requestor is the subordinate for a coordinated dialogue and the Implicit Prepare functional unit is not selected on
the superior dialogue, then a TP-PREPARE indication or a TP-ONE-PHASE indication or a TP-READY indication shall
have been issued on the superior dialogue.

None of the following services shall have been issued during the current transaction:
— TP-PREPARE request;

— TP-READY indication;

— TP-READ-ONLY indication;

—  TP-ONE-PHASE indication; or

—  TP-EARLY-EXIT indication.

The current transaction shall not be in térenination phase.

1484  Effectsof issuing a TP-PREPARE request

A TP-PREPARE indication is issued to the specified neighbour unless the neighbour iseimithation phase of the
transaction.

If the Data-Permitted parameter has the value "true" or the Shared Control functional unit is selected, then TP-DATA
indications may be received, and if the Dynamic Commit functional unit is selected, a TP-PREPARE indication may be
received.

14.85 Collisions

A TP-PREPARE indication is not issued to a TPSUI tifansaction completion request or a TP-EARLY-EXIT request
or anyrollback-initiating service primitive has been issued.
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A TP-PREPARE indication is not issued to a TPSUI if there is a collision between the TP-PREPARE request and a
TP-HANDSHAKE request or a TP-U-ERROR request; instead, a TP-ROLLBACK indication is issued; the Diagnostic
parameter is set to "user-data-transaction-completion-collision” if there is a coordinated dialogue with the Completion
Diagnostics functional unit selected.

14.9 TP-PREPARE indication

149.1 Purpose

If the Commit functional unit is selected and the Dynamic Commit functional unit is not selected, this service primitive is
issued to intermediate or leaf TPSUIs in atransaction tree to indicate that:

— all messages from the superior for the current transaction have been received;
— completion of the processing for the current transaction is requested,;
— placement of the bound data handled by the TPSUI in the ready-to-commit state is requested.

If the Dynamic Commit functional unit is selected, this service primitive is issued to a TPSUI involved in a transaction to
indicate that all messages from the neighbour on the dialogue for the current transaction have been received.

This service is associated with one particular dialogue.

14.9.2  Primitivesand parameters

Table 18 lists the TP-PREPARE indication primitive and its parameter.

Table 18/X.861 — TP-PREPARE indication and its parameter

TP-PREPARE

Parameter ind

Data-Permitted C

Data-Permitted is a parameter that is present when the Polarized Control functional unit is selected and the recipient
does not have control. It shall take one of the following values:

a) "true" when the recipient is alowed to issue TP-DATA requests for the neighbouring TPSUI within the current
transaction;

b) "fase"if nofurther TP-DATA requests are allowed to be issued towards the neighbour.

This parameter is set to "true" only when the neighbouring TPSUI has issued a TP-PREPARE request with the
Data-Permitted parameter set to "true”.

14.9.3 TPSP constraints on TP-PREPARE indication
The recipient shall not have a dialogue establishment request outstanding.

If neither the Dynamic Commit functiona unit nor the One-phase Commit functional unit is selected, the recipient shall
be the subordinate.

If the Polarized Control functional unit is selected, the recipient shall not have control of the dialogue unless either or
both of the Dynamic Commit functional unit and the One-phase Commit functional unit is selected and a TP-PREPARE
reguest has been issued with the Data-Permitted parameter set to "true”.

The recipient shall have neither a handshake request outstanding nor a handshake indication outstanding.
The recipient shall not have a user error request outstanding.
The dialogue shall be coordinated.

None of the following services shall have been issued for this dialogue during the current transaction:
— TP-PREPARE indication;

— TP-READY indication;

—  TP-READ-ONLY indication;
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—  TP-ONE-PHASE indication; or
—  TP-EARLY-EXIT indication.

The current transaction shall not be in térenination phase.
1494  Effectsof a TP-PREPARE indication
The TPSUI is aware that all messages from the neighbour for the current transaction have been received.

The TPSUI is requested by its neighbour to complete processing for the current transaction and place any bound data in
the ready-to-commit state.

If the Polarized Control functional unit is selected and the Data-Permitted parameter is present and has the value "true",
then TP-DATA requests may be issued, and if either or both of the Dynamic Commit functional unit or the One-phase
Commit functional unit is selected, a TP-PREPARE request may be issued.

1410 TP-READY indication

14.10.1 Purpose

This service primitive is issued to indicate that ttamsaction hinterland of the neighbouring node is in the READY
state.

This service primitive is associated with one particular dialogue.

14.10.2 Primitives and parameters

Table 19 shows the TP-READY indication primitive.

Table 19/X.861 — TP-READY indication

TP-READY

No parameter ind

14.10.3 TPSP constraints on TP-READY indication

The recipient shall not have a dialogue establishment request outstanding.

The recipient shall not have a dialogue establishment indication outstanding.

If the Dynamic Commit functional unit is not selected, the recipient shall be the superior.

If the Polarized Control functional unit is selected, the recipient shall not have control of the dialogue unless a
TP-PREPARE request has been issued.

The recipient shall have neither a handshake request outstanding nor a handshake indication outstanding.
The recipient shall not have a user error request outstanding.

Ready can be received.

The coordination level of the dialogue shall be "commitment”.

If the recipient is the dialogue superior and the Implicit Prepare functional unit is not selected, a TP-PREPARE request
shall have been issued during the current transaction.

The current transaction shall not be in the termination phase.

All TPSUIsin the transaction hinterland of the neighbouring node shall have issued a transaction completion request or
aTP-EARLY-EXIT request, and at least one nodeisin the READY state. Thisis a transaction tree constraint.

14.10.4 Effects of a TP-READY indication

The TPSUI is aware that processing of the current transaction in the transaction hinterland of the neighbour is complete
and that bound data are in the ready-to-commit state.
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1411 TP-COMMIT request

14.11.1 Purpose

This service primitive is issued by a TPSUI to indicate that it has completed all processing for the current transaction and
to request that the transaction be committed.

14.11.2 Primitivesand parameters

Table 20 shows the TP-COMMIT request primitive.

Table 20/X.861 — TP-COMMIT request

TP-COMMIT

No parameters req

14.11.3 TPSUI conditions on a TP-COMMIT request

All bound data handled by the TPSUI shall have been placed in the ready-to-commit state.

All processing for the transaction by the TPSUI shall have been completed.

The release of the bound data handled by the TPSUI in the final state as part of the commitment processing shall preserve
the ACID properties.

14.11.4 TPSP constraints on TP-COMMIT request

The requestor shall not have a dial ogue establishment indication outstanding.

The requestor shall not have any dialogue establishment requests outstanding on any dialogues with a coordination level
of "commitment".

The requestor shall have control of all coordinated dialogues on which none of the following services have been issued:

TP-PREPARE indication;
TP-READY indication;
TP-READ-ONLY indication;
TP-ONE-PHASE indication; or
TP-EARLY-EXIT indication.

The requestor shall neither have drandshake requests outstanding nor handshake indications outstanding for any
coordinated dialogue.

The requestor shall not have arsgr error indication outstanding on anycoordinated dialogue.

There shall be neubordinate dialogue with a coordination level of "one-phase commitment".

One of the following conditions shall be true:

a)

b)

d)

52

at least one dialogue shall have a coordination level of "commitment"; or
the node shall be a leaf node anddiyeerior dialogue shall have a coordination level of "one-phase commitment";
or

NOTE — TP-ONE-PHASE request is forbidden if bound data exists, e.g. in case of the "server" or leaf, hence TP-COMMIT
reg/ind is required in the One-phase Commit functional unit even though the Commit functional unit is not selected.

a TP-BEGIN-DIALOGUE confirm, a TP-U-ABORT indication, or a TP-P-ABORT indication with the Rollback
parameter set to "false” has been issued for at least one dialogue having a coordination level of "commitment”
during the current transaction; or

aTP-READ-ONLY indication or a TP-EARLY-EXIT indication has been issued, for at least one dialogue having a
coordination level of "commitment” during the current transaction.
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If the requestor is the subordinate for a coordinated dialogue and the Implicit Prepare functional unit is not selected on
the superior dialogue, then a TP-PREPARE indication or a TP-ONE-PHASE indication or a TP-READY indication shall
have been issued on the superior dialogue.

The current transaction shall not be in the termination phase.

14115 Effectsof a TP-COMMIT request

A TP-PREPARE indication isissued to each direct subordinate TPSUI in the transaction tree if:

— no TP-PREPARE indication has already been issued to the subordinate; and

— the subordinate is not in thermination phase of the transaction; and

— the Implicit Prepare functional unit is not selected or the subordinate does not have control; and

—  ready can be received.

If the Dynamic Commit functional unit is selected on shperior dialogue, a TP-PREPARE indication is issued to the
superior TPSUI if:

— thesuperior dialogue has a coordination level of "commitment”; and

— a TP-PREPARE indication has not already been issued to the superior; and
— the superior is not in thermination phase of the transaction; and

— the superior does not have control; and

— ready can be received.

14.11.6 Collisions
A TP-PREPARE indication is not issued to a TPSUI if esliback-initiating service primitive has been issued.

A TP-PREPARE indication is not issued to a TPSUI if a TP-EARLY-EXIT request has been issued; the transaction will
be rolled back; a TP-ROLLBACK indication is issued; the Diagnostic parameter is set to
"early-exit-transaction-completion-collision" if there is caordinated dialogue with the Completion Diagnostics
functional unit selected.

A TP-PREPARE indication is not issued to a TPSUI if there is a collision of the TP-COMMIT request and a
TP-HANDSHAKE request or a TP-U-ERROR request; instead, a TP-ROLLBACK indication is issued; the Diagnostic
parameter is set to "user-data-transaction-completion-collision" if thereasrdinated dialogue with the Completion
Diagnostics functional unit selected.

After a TP-COMMIT request, none of the following service primitives will be issueddooralinated dial ogue:
— TP-REQUEST-CONTROL indication;

—  TP-PREPARE indication;

— TP-READY indication;

—  TP-READ-ONLY indication; or

—  TP-ONE-PHASE indication.
After a TP-COMMIT request, a TP-EARLY-EXIT indication is not issued; the transaction will be rolled back; a

TP-ROLLBACK indication is issued; the Diagnostic parameter is set to "early-exit-transaction-completion-collision" if
there is acoordinated dialogue with the Completion Diagnostics functional unit selected.

1412 TP-COMMIT indication

14.12.1 Purpose

This service primitive is issued to indicate that the outcome of the transaction is commitment and to order the TPSUI to
release any bound data in the final state.
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14.12.2 Primitivesand parameters

Table 21 shows the TP-COMMIT indication primitive.

Table 21/X.861 — TP-COMMIT indication

TP-COMMIT

No parameters ind

14.12.3 TPSP constraints on TP-COMMIT indication
One of the following conditions shall be true:
a) atleast one dialogue shall have a coordination level of "commitment”; or

b) the node shall be aleaf node and the superior dialogue shall have a coordination level of "one-phase commitment”;
or

NOTE — TP-ONE-PHASE request is forbidden if bound data exists, e.g. in case of the "server" or leaf; hence the TP-COMMIT
service is required in the One-phase Commit functional unit even though the Commit functional unit is not selected.

¢) aTP-BEGIN-DIALOGUE confirm, a TP-U-ABORT indication, or a TP-P-ABORT indication with the Rollback
parameter set to "false" has been issued for at least one dialogue having a coordination level of "commitment"
during the current transaction; or

d) aTP-READ-ONLY indication or a TP-EARLY-EXIT indication has been issued, for at least one dialogue having a
coordination level of "commitment" during the current transaction.

All bound data handled by the TPSP for the current transaction shall have been placed in the ready-to-commit state.
A transaction completion request shall have been issued.

All TPSUIs participating in the current transaction shall have issued a transaction completion request or a
TP-EARLY-EXIT request. Thisis a transaction tree constraint.

No rollback-initiating indication shall have been issued or will be issued for TPSUIs participating in the current
transaction. Thisis atransaction tree constraint.

14.12.4 Effectsof a TP-COMMIT indication
The recipient is allowed to release its bound data in the final state.
The TPSUI owes a TP-DONE request.

In the case of anode crash, the TPSP may issue another TP-COMMIT indication on recovery.

1413 TP-DONE request

14.13.1 Purpose

This service primitive is issued to indicate that any bound data handled by the TPSUI have been released and that any
restructuring of the dialogue tree has been completed in reaction to rollback or abnormal dialogue termination.

If the Completion Diagnostics functional unit is selected on the superior dialogue, the TPSUI can supply information
regarding the completion of the transaction; the information is reported to the superior unless the superior dialogue is
aborted.
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14.13.2 Primitives and parameters

Table 22 liststhe TP-DONE request primitive and its parameters.

Table 22/X.861 — TP-DONE request and its parameters

TP-DONE
Parameters req
Heuristic-Report U
Severity C
Completion-Data C

14.13.2.1 Heuristic-Reportis an optional parameter which may be used to report any conditions related to heuristic
decisions which may have been taken by the TPSUI. It shall take one of the following values:

a) "heuristic-mix": The bound data handled by the TPSUI are in a state which is inconsistent with the outcome of the
transaction and the inconsistency cannot be corrected;

b) "heuristic-hazard": A failure occurred within the TPSUI which may prevent reporting of data inconsistency, and the
TPSUI may not handle this situation.

This parameter shall only be present in the first TP-DONE request following a TP-COMMIT indication or
rollback-initiating service primitive; it shall be absent if a TP-ONE-PHASE request or TP-READ-ONLY request or
TP-EARLY-EXIT request was issued.

14.13.2.2 Severityis mandatory on the first TP-DONE request for a transaction when the TPSUI is a transaction
subordinate, a TP-ROLLBACK request was issued, and the Completion Diagnostics functiona unit is selected on the
superior dialogue; the parameter is optional on the first TP-DONE request for a transaction when the TPSUI is a
transaction subordinate, a rollback-initiating service primitive other than a TP-ROLLBACK request was issued, and the
Completion Diagnostics functional unit is selected on the superior dialogue; on second and subsequent TP-DONE
requests for a transaction, the parameter shall be present if and only if it was present on the first TP-DONE request for the
transaction and a TP-COMPLETION-REPORT indication has been issued since the previous TP-DONE request; the
parameter is absent otherwise. It shall take one of the following values:

a) permanent failure (general): All requests of thistype will fail for the indefinite future;
b) permanent failure (specific): This request will fail but similar ones may work;

c) transient failure (general): Further requests of thistype will probably work;

d) transient failure (specific): Thisrequest if attempted again now will probably work.

14.13.2.3 Completion-Datas optional on the first TP-DONE request for a transaction when the TPSUI is a transaction
subordinate, the Completion Diagnostics functional unit is selected on the superior dialogue and one of the following
conditionsistrue:

— aTP-COMMIT request was issued;

— arollback-initiating service primitive was issued, and neither a TP-ONE-PHASE request nor a TP-READ-ONLY
request was issued;

— a TP-ONE-PHASE request was issued, either a TP-COMMIT indicatiorrdtback-initiating service primitive
was issued, and a TP-COMPLETION-REPORT was issued;

— a TP-READ-ONLY request was issued, either a TP-COMMIT indication ratlback-initiating service primitive
was issued, and a TP-COMPLETION-REPORT was issued.

On second and subsequent TP-DONE requests for a transaction, the parameter shall be present if and only if it was
present on the first TP-DONE request for the transaction and a TP-COMPLETION-REPORT indication has been issued
since the previous TP-DONE request; the parameter is absent otherwise. This parameter may be used to convey
user-specific semantics associated with the completion of the transaction.

NOTE — The values of the Severity and Completion-Data parameters are not constrained by any previous values in a previous
TP-DONE request.
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14.13.3 TPSUI conditionson TP-DONE request

Before issuing the first TP-DONE request following a TP-COMMIT indication, all bound data handled by the requestor
shall have been released in the final state, unless the Heuristic-Report parameter is used.

Before issuing the first TP-DONE request following arollback-initiating service primitive, all bound data handled by the
requestor shall have been released in theinitial state, unless the Heuristic-Report parameter is used.

14.13.4 TPSP constraintson TP-DONE request
The requestor shall not have a dial ogue establishment indication outstanding.

A TP-COMMIT indication, or a TP-UNKNOWN indication, or a rollback-initiating service primitive shall have been
issued for the current transaction. At least one of the following conditions shall aso be satisfied:

— A TP-DONE request has not been issued for the current transaction.

—  Afurther TP-COMMIT indication orollback-initiating service indication has been issued since the last TP-DONE
request for the current transaction.

NOTE — After a node crash, a repeated TP-COMMIT or TP-ROLLBACK indication can be received.

— A TP-P-ABORT indication, a TP-U-ABORT indication, a TP-COMPLETION-REPORT indication, or a
TP-BEGIN-DIALOGUE confirm with the Result parameter set to "rejected(provider)" or "rejected(user)” has been
issued for acoordinated dialogue during thetermination phase of the current transaction, and a TP-DONE request
has not been issued since the indication or the confirm.

If the Heuristic-Report parameter is used and the TPSUI is a subordinate for a dialogue with a coordination level of
"commitment”, a TP-PREPARE indication or a TP-READY indication or a TP-ONE-PHASE indication shall have been
issued on theuperior dialogue unless the Implicit Prepare functional unit is selected osuperior dialogue.

If the Heuristic-Report parameter is used, the request shall be the first TP-DONE request following a TP-COMMIT
indication or arollback-initiating service primitive.

14.135 Effectsof a TP-DONE request
The TPSUI no longer owes a TP-DONE request.

If a TP-COMMIT indication was issued, a TP-COMMIT-COMPLETE indication is issued to the requestor after all
TPSUIs whose heuristic reports will be reported to this node have issued a TP-DONE request.

If a TP-UNKNOWN indication was issued, a TP-UNKNOWN-COMPLETE indication is issued to the requestor.

If a rollback-initiating service primitive was issued, a TP-ROLLBACK-COMPLETE indication is issued to the requestor
after all TPSUIs whose heuristic reports will be reported to this node have issued TP-DONE requests except any that are
contained in a subtree of the transaction subtree whose root nodsupasa dialogue that has been aborted.

The values of the Severity and Completion-Data parameters (if any) will be reportedtrtantiaetion superior if the
dialogue still exists, unless there is a further TP-DONE request with these parameters when the values on the later
TP-DONE request will be reported instead.

NOTE — A completion report will be delivered to the superior unlessuperior dialogue or the TPSUI at the superior experiences a
failure. If the TPSUI has not previously issued a TP-U-ABORT request osufieeior dialogue, then a failure of theuperior

dialogue results in a TP-P-ABORT indication being issued to the TPSUI. However, if the TPSUI has issued a TP-U-ABORT request
on thesuperior dialogue, then a failure of theuperior dialogue will not result in a TP-P-ABORT indication being issued to the
TPSUL.

1414 TP-COMMIT-COMPLETE indication

14.14.1 Purpose

This primitive is issued by the TPSP to all TPSUIs which are engaged in a transaction to indicate that commitment
(or one-phase commitment) is complete.

NOTE - In the case of one-phase commitment, a failure may prevent the actual result being determined for certain TPSUIs; in thi
case, a TP-UNKNOWN-COMPLETE indication would be issued.
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14.14.2 Primitives and parameters

Table 23 shows the TP-COMMIT-COMPLETE indication primitive.

Table 23/X.861 — TP-COMMIT-COMPLETE indication

TP-COMMIT-COMPLETE

No parameters ind

14.14.3 TPSP constraints on TP-COMMIT-COMPLETE indication

The current transaction shall be in the termination phase.

All bound data of the node shall have been placed in the final state unlessthereisalocal heuristic mix condition.

All bound data handled by subordinate transaction subtrees shall have been placed in the final state, with the possible
exception of subordinates from which a TP-HEURISTIC-REPORT indication has been issued and subordinates whose
heuristic reportswill not be reported to this node. Thisis a transaction tree constraint.

A TP-COMMIT indication shall have been issued for the current transaction.

A TP-DONE request shall have been issued for the current transaction.

A TP-DONE request shall have been issued since the last TP-P-ABORT indication or TP-U-ABORT indication or
TP-COMPLETION-REPORT indication issued for a coordinated dialogue.

14.14.4 Effects of a TP-COMMIT-COMPLETE indication

All dialogues for which a TP-DEFERRED-END-DIALOGUE request or a TP-DEFERRED-END-DIALOGUE
indication was issued and a TP-EARLY -EXIT indication was not issued during the committed transaction are terminated.

The recipient has control of all subordinate dialogues except those for which it has issued a
TP-DEFERRED-GRANT-CONTROL request and a TP-EARLY-EXIT indication was not issued during the committed
transaction.

If the Polarized Control functional unit is selected on the superior dialogue, the recipient has control of the superior
dialogue if a TP-DEFERRED-GRANT-CONTROL indication has been issued during the committed transaction;
otherwise the recipient does not have control.

The coordination level of all dialogues on which the Unchained Transactions functional unit is selected is "none".

If the recipient has at least one coordinated dialogue, then the recipient isinvolved in anew transaction.

1415 TP-ROLLBACK request

14.15.1 Purpose

This service primitive isissued by a TPSUI to terminate the transaction and release the bound datain the initial state.

14.15.2 Primitives and parameters

Table 24 shows the TP-ROLLBACK request primitive.

Table 24/X.861 — TP-ROLLBACK request

TP-ROLLBACK

No parameters req
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14.15.3 TPSP constraintson TP-ROLLBACK request
The requestor shall not have a dial ogue establishment indication outstanding.
One of the following conditions shall be true:

a) thereshall beat least one coordinated dialogue; or

b) a TP-BEGIN-DIALOGUE confirm, a TP-U-ABORT indication, or a TP-P-ABORT indication with the Rollback
parameter set to "false” has been issued for at least one coordinated dialogue during the current transaction; or

c) aTP-READ-ONLY indication or a TP-EARLY-EXIT indication has been issued for at least one dialogue during the
current transaction.

The current transaction shall not be in the termination phase.

14.15.4 Effectsof a TP-ROLLBACK request
The TPSUI owes a TP-DONE request.

A TP-ROLLBACK indication is issued to all TPSUIs involved in the current transaction, except in any of the
circumstances following:

— a TPSUI which has issued argtlback-initiating requests or to which anyollback-initiating indications have been
issued;

— a TPSUI which has issued a TP-READ-ONLY request or a TP-EARLY-EXIT request and a TP-UNKNOWN
indication will be issued.

NOTE — A dialogue failure may mean that a TPSUI which issued a TP-ONE-PHASE request or TP-READ-ONLY request or
TP-EARLY-EXIT request is no longer "involved in the current transaction"; in which case, a TP-UNKNOWN-COMPLETE
indication will be issued.

14155 Collisions
A TP-ROLLBACK indication is not issued if any rollback-initiating service primitive has been issued during the current
transaction.

1416 TP-ROLLBACK indication

14.16.1 Purpose

This service primitive is issued to indicate that the current transaction is being rolled back and to order release of bound
datain theinitial state.

The indication may carry information about a condition that has caused the transaction to be rolled back.

14.16.2 Primitivesand parameters

Table 25 shows the TP-ROLLBACK indication primitive and its parameters.

Table 25/X.861 — TP-ROLLBACK indication and its parameters

TP-ROLLBACK

Parameters ind
Severity C
Diagnostic C

14.16.2.1 Severitys optional when the Diagnostic parameter is present, and is absent otherwise. This parameter is used
to report the severity of the local condition that has caused the TPSP to invoke the rollback service. If present, it shall
take one of the following values:

a) permanent failure (general): All requests of thistype will fail for the indefinite future;
b) permanent failure (specific): Thisrequest will fail but similar ones may work;

c) transient failure (general): Further requests of this type will probably work;

d) transient failure (specific): Thisrequest if attempted again now will probably work.
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14.16.2.2 Diagnostic is optional when the Completion Diagnostics functional unit is selected on any coordinated
dialogue, and is absent otherwise. This parameter may be used by the TPSP to report the nature of the local condition that
has caused the TPSP to invoke the rollback service. If present, it shall take one of the following values:

a) "user-data-transaction-completion-collision" when a user data request or a TP Service request has collided with a
transaction completion request;

NOTE1-Such TP services could be one of TP-U-ERROR request, TP-HANDSHAKE request,
TP-DEFERRED-END-DIALOGUE request.

b) "early-exit-transaction-completion-collision” when a TP-EARLY-EXIT reguest has collided with a transaction
completion request;

c) “superior-rollback™ when rollback has been initiated by the superior;

d) "subordinate-rollback" when rollback has been initiated by a subordinate; a later TP-COMPLETION-REPORT
indication may provide further information;

e) "rollback-was-pending” when the transaction is being rolled back owing to an abort in the dialogue tree during
commitment of the previous transaction; or

f)  "loca-rollback" when the local TPSP hasinvoked the rollback procedure and none of the above values is provided.

NOTE 2 — Diagnostics at one level are not propagated upwards by the TPSP but may be reflected in the Completion-Data
parameter of TP-COMPLETION-REPORT indication.

NOTE 3 — A programming interface may return other diagnostic information which can be determined by the implementation;
this is outside the scope of this Recommendation.

14.16.3 TPSP constraintson TP-ROLLBACK indication

At least one of the following conditions shall be true:
a) thereisat least one coordinated dialogue; or

b) aTP-READ-ONLY indication or a TP-EARLY-EXIT indication has been issued for at least one dialogue during the
current transaction; or

¢) aTP-P-ABORT indication has been issued for a dialogue with the Chained Transactions functional unit selected,
between a TP-COMMIT indication and the corresponding TP-COMMIT-COMPLETE indication and the deferred
end dialogue service was not issued.

No rollback-initiating service primitive shall have been issued for the current transaction.

A TP-COMMIT indication or a TP-UNKNOWN indication shall not have been issued during the current transaction.
14.16.4 Effectsof a TP-ROLLBACK indication

Therecipient is alowed to release its bound datain the initial state.

The TPSUI owes a TP-DONE request.

In the case of anode crash, the TPSP may issue another TP-ROLLBACK indication on recovery.

14.17 TP-ROLLBACK-COMPLETE indication

14.17.1 Purpose

This service primitive isissued to all TPSUIs still involved in the transaction to indicate that rollback is complete.

NOTE - In the case of one-phase commitment, a failure may prevent the actual result being determined for certain TPSUIs; in thi
case, a TP-UNKNOWN-COMPLETE indication would be issued.

14.17.2 Primitivesand parameters

Table 26 shows the TP-ROLLBACK-COMPLETE indication primitive.

Table 26/X.861 — TP-ROLLBACK-COMPLETE indication

TP-ROLLBACK-COMPLETE

No parameters ind
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14.17.3 TPSP constraintson TP-ROLLBACK-COMPLETE indication

The recipient shall not have a dialogue establishment request outstanding for any coordinated dialogue.
The current transaction shall be in the termination phase.

A rollback-initiating service primitive shall have been issued for the current transaction.

All bound data of the node shall have been released in the initial state with the possible exception of alocal heuristic mix
condition.

All bound data handled by subordinate transaction subtrees shall have been placed in the initial state except for
subordinates from which a TP-HEURISTIC-REPORT indication has been issued, and subordinates whose heuristic
reports will not be reported to this node. Thisis a transaction tree constraint.

A TP-DONE request shall have been issued for the current transaction.

A TP-DONE request shall have been issued since the last TP-P-ABORT indication, TP-U-ABORT indication,

TP-COMPLETION-REPORT indication, or TP-BEGIN-DIALOGUE confirm with the Result parameter set to
"rejected(provider)" or "rejected(user)" issued for a coordinated dialogue.

14.17.4 Effectsof a TP-ROLLBACK-COMPLETE indication

If the Polarized Control functional unit is selected for a coordinated dialogue, control of the dialogue is given to the
TPSUI that had control at the beginning of the rolled back transaction.

NOTE - If the Unchained Transactions functional unit is selected for a dialogue, the superior has control.
The coordination level of any dialogue on which the Unchained Transactions functional unit is selected is " none".

If the recipient has at least one coordinated dialogue, then the recipient isinvolved in a new transaction.

14.18 Heuristic Reporting service — TP-HEURISTIC-REPORT indication

14.18.1 Purpose
This service indicates an actual or possible occurrence of a heuristic inconsistency within the subordinate subtree.

This serviceis associated with one particular dialogue which may have been previously terminated.
NOTE 1 — Heuristic reporting may not be reliable with coordination level of "one-phase commitment".

NOTE 2 — With the Implicit Prepare functional unit, heuristic decisions may be taken resulting from a prepare which isnmplicit
application semantics; the TPSP cannot detect such prepares and thus cannot warn of heuristic hazards when failures occur.

14.18.2 Primitivesand parameters

Table 27 lists the TP-HEURISTIC-REPORT indication primitive and its parameter.

Table 27/X.861 — TP-HEURISTIC-REPORT indication and parameter

TP-HEURISTIC-REPORT

Parameter ind

Heuristic-Report M

Heuristic-Report indicates the heuristic condition. It shall take one of the following values:

a) "heuristic-mix": The bound data of the subordinate subtree isin a state which is inconsistent with the outcome of the
transaction and the inconsistency cannot be corrected;

b) “heuristic-hazard": A failure occurred which may prevent reporting of datainconsistency in the subordinate subtree.
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14.18.3 TPSP constraintson a TP-HEURISTIC-REPORT indication
The recipient shall not have a dialogue establishment request outstanding.
The recipient shall be the superior.
The dialogue shall be coordinated.

Unless the Implicit Prepare functional unit is selected, a TP-PREPARE request for the dialogue or a transaction
completion request shall have been issued for the current transaction.

Unless the Implicit Prepare functional unit is selected, a TP-COMMIT indication or a rollback-initiating service
primitive shall have been issued for the current transaction.

A TP-HEURISTIC-REPORT indication shal not have been issued since the last TP-COMMIT indication or
rollback-initiating service primitive. TP-HEURISTIC-REPORT indications occur between the TP-COMMIT indication
or the rollback-initiating service-primitive of their transaction and the next TP-COMMIT-COMPLETE indication or
TP-ROLLBACK-COMPLETE indication.

The current transaction shall be in the termination phase.
NOTE 1 - The indication is not given if the TPSP is able to correct the effects of heuristic decisions by compensating actions.

NOTE 2 — A TP-HEURISTIC-REPORT indication may have the value "heuristic-hazard" during commitment, but never solely as a
result of a dialogue abort.

14.18.4 Effectsof a TP-HEURISTIC-REPORT indication

In the case of anode crash, the TPSP may issue another TP-HEURISTIC-REPORT indication on recovery.

1419 TP-READ-ONLY request

14.19.1 Purpose

This service primitive is issued by an intermediate or leaf TPSUI to indicate that the bound data handled by the TPSUI
has not been modified during the current transaction and that the TPSUI has no preference as to whether the transaction
should commit or rollback.

14.19.2 Primitivesand parameters

Table 28 shows the TP-READ-ONLY request primitive and its parameter.

Table 28/X.861 — TP-READ-ONLY request and its parameter

TP-READ-ONLY

Parameter req

Confirmation-Urgency C

Confirmation-Urgency applies only if the Unchained Transactions functional unit has been selected on the superior
dialogue and neither a TP-DEFERRED-END-DIALOGUE indication nor a TP-DEFERRED-GRANT-CONTROL
indication has been issued nor a TP-DEFERRED-END-DIALOGUE request nor a TP-DEFERRED-GRANT-CONTROL
request has been issued for any subordinate dialogue. It is provided by the requestor to specify the urgency with which
the confirmation is required. This parameter shall take one of the following values:

a) "urgent" when the TPSUI requests minimal delay in receiving the confirm primitive;

b) "norma" when the TPSUI has no particular delay requirement in receiving the confirm primitive. In this case, the
communication flow may be optimized by the TPSP.

14.19.3 TPSUI conditions on a TP-READ-ONLY request
No bound data handled by the TPSUI shall have been modified.

All processing for the transaction by the TPSUI shall have been compl eted.
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14.19.4 TPSP constraintson TP-READ-ONLY request
The requestor shall not have a dial ogue establishment indication outstanding.

The requestor shall not have any dialogue establishment request outstanding on any dialogue with a coordination level of
"commitment".

The requestor shall have control of all coordinated dialogues on which none of the following services have been issued:
— TP-PREPARE indication;

— TP-READY indication;

— TP-READ-ONLY indication;

—  TP-ONE-PHASE indication; or

—  TP-EARLY-EXIT indication.

The requestor shall neither have a@mndshake request outstanding nor handshake indication outstanding for any
coordinated dialogue.

The requestor shall not have amsgr error indication outstanding on anycoordinated dialogue.
One of the following conditions shall be true:

a) atleast one dialogue shall have a coordination level of "commitment"; or

b) the node shall be a leaf node anddlperior dialogue shall have a coordination level of "one-phase commitment";
or

c) a TP-BEGIN-DIALOGUE confirm, a TP-U-ABORT indication, or a TP-P-ABORT indication with the Rollback
parameter set to "false" has been issued for at least one dialogue having a coordination level of "commitment"
during the current transaction.

If the requestor is the subordinate focamrdinated dialogue and the Implicit Prepare functional unit is not selected on
thesuperior dialogue, then a TP-PREPARE indication or a TP-ONE-PHASE indication or a TP-READY indication shall
have been issued on thgperior dialogue.

The current transaction shall not be in térenination phase.

The TPSUI shall be an intermediate or leaf node in the transaction tree and the Read-only functional unit shall have been
selected on thsuperior dialogue.

14.19.5 Effectsof a TP-READ-ONLY request
The TPSUI may release its bound data.

A TP-PREPARE indication is issued to each direct subordinate TPSUI in the transaction tree if:

no TP-PREPARE indication has already been issued to the subordinate; and

the subordinate is not in thermination phase of the transaction; and

the Implicit Prepare functional unit is not selected or the subordinate does not have control; and

—  ready can be received.

A TP-READ-ONLY indication is issued to the superior TPSUI (if any) if:

— the bound data in the transaction subtree has not been modified in the current transaction; and
— thesuperior dialogue has a coordination level of "commitment"; and

— the superior is not in thermination phase of the transaction; and

—  ready can be sent.

If the Dynamic Commit functional unit is selected on shperior dialogue, a TP-PREPARE indication is issued to the
superior TPSUI if:

— the bound data in the transaction subtree has been modified in the current transaction; and
— thesuperior dialogue has a coordination level of "commitment"; and

— a TP-PREPARE indication has not already been issued to the superior; and

— the superior is not in thermination phase of the transaction; and
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— the superior does not have control; and

—  ready can be received.

14.19.6 Collisions

A TP-PREPARE indication is not issued to a TPSUI if a TP-EARLY-EXIT request oratback-initiating service
primitive has been issued.

A TP-PREPARE indication is not issued to a TPSUI if there is a collision between the TP-READ-ONLY request and a
transaction completion request.

A TP-READ-ONLY indication is not issued to a TPSUI if there is a collision of the TP-READ-ONLY request and a
TP-HANDSHAKE request or a TP-U-ERROR request, instead a TP-ROLLBACK indication is issued unless a
rollback-initiating service primitive has already been issued for the current transaction; the Diagnostic parameter of
TP-ROLLBACK indication is set to "user-data-transaction-completion-collision" if therecesrainated dialogue with

the Completion Diagnostics functional unit selected.

After a TP-READ-ONLY request, none of the following service primitives will be issueddumordinated dialogue:
— TP-REQUEST-CONTROL indication;

— TP-PREPARE indication;

— TP-READY indication;

—  TP-READ-ONLY indication; or

—  TP-ONE-PHASE indication.

After a TP-READ-ONLY request, a TP-EARLY-EXIT indication is not issued; the transaction will be rolled back; a
TP-ROLLBACK indication is issued with the Diagnostic parameter set to "early-exit-transaction-completion-collision" if
there is acoordinated dialogue with the Completion Diagnostics functional unit selected.

1420 TP-READ-ONLY indication

14.20.1 Purpose

This service primitive is issued to indicate that the bound data sulboedinate transaction subtree has not been altered
for the current transaction.

This service is associated with one particular dialogue.

14.20.2 Primitivesand parameters

Table 29 shows the TP-READ-ONLY indication primitive.

Table 29/X.861 — TP-READ-ONLY indication

TP-READ-ONLY

No parameters ind

14.20.3 TPSP constraints on TP-READ-ONLY indication
The recipient shall not have a dialogue establishment request outstanding.
The recipient shall be the superior.

If the Polarized Control functional unit is selected, the recipient shall not have control of the dialogue unless a
TP-PREPARE request has been issued.

The recipient shall have neither a handshake request outstanding nor a handshake indication outstanding.
The recipient shall not have a user error reguest outstanding.

The dialogue shall be coordinated.
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A TP-PREPARE request shall have been issued during the current transaction unless the Implicit Prepare functional unit
was selected on the subordinate dialogue.

The current transaction shall not be in the termination phase.

All TPSUIs in the subordinate transaction subtree shall have issued a TP-READ-ONLY request or a TP-EARLY-EXIT
request. Thisis atransaction tree constraint.

The Read-only functional unit shall have been selected on the subordinate dial ogue.

14.20.4 Effectsof a TP-READ-ONLY indication

The TPSUI is aware that processing of the current transaction in the subordinate transaction subtree is complete and that
no changes have been made to bound data.

If the Unchained Transactions functional unit is selected and a TP-DEFERRED-END-DIALOGUE request was not
issued and a TP-DEFERRED-GRANT-CONTROL request was not issued, the coordination level is"none".

1421 TP-EARLY-EXIT request

14.21.1 Purpose

This service primitive isissued by a TPSUI to indicate that the bound data handled by the TPSUI and in the subordinate
subtree have not been modified during the current transaction and that the TPSUI has no preference as to whether the
transaction should commit or rollback.

Control of coordinated dialogues is not required in order to issue a TP-EARLY -EXIT request.

14.21.2 Primitivesand parameters

Table 30 shows the TP-EARLY -EXIT request primitive and its parameters.

Table 30/X.861 — TP-EARLY-EXIT request and its parameters

TP-EARLY-EXIT

Parameters req
Severity C
User-Data C

14.21.2.1 Severityis used to report the severity of the condition that has caused the TPSUI to invoke the early-exit
service. The parameter is mandatory when the Completion Diagnostics functional unit is selected on the superior
dialogue; the parameter is absent otherwise. It shall take one of the following values:

a) permanent failure (general): All requests of thistype will fail for the indefinite future;
b) permanent failure (specific): This request will fail but similar ones may work;
c) transient failure (general): Further requests of thistype will probably work;

d) transient failure (specific): Thisrequest if attempted again now will probably work.

14.21.2.2 User-Datas optional when the Completion Diagnostics functional unit is selected on the superior dialogue,
and is absent otherwise. This parameter may be used to convey user-specific semantics associated with the early-exit of
the transaction.

14.21.3 TPSUI conditions on a TP-EARLY-EXIT request
No bound data handled by the TPSUI shall have been modified.

All processing for the transaction by the TPSUI shall have been completed.
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14.21.4 TPSP constraintson TP-EARLY-EXIT request
The requestor shall not have a dial ogue establishment indication outstanding.

The requestor shall not have any dialogue establishment request outstanding on any dialogue with a coordination level of
"commitment".

The requestor is a subordinate for a coordinated dialogue and none of TP-READY indication or TP-ONE-PHASE
indication have been issued on that dialogue.

The current transaction shall not bein the termination phase.
The Early-exit functional unit shall have been selected on the superior dialogue.

The requestor shall have received TP-EARLY-EXIT indication or TP-READ-ONLY indication on &l coordinated
subordinate dial ogues.

14215 Effectsof a TP-EARLY-EXIT request
The TPSUI may release its bound data.

A TP-EARLY-EXIT indication isissued to the superior TPSUI if:
— there are no modified bound data in the transaction subtree; and
— the superior is not in thtermination phase of the transaction.

A TP-ROLLBACK indication will be issued if the TPPM has bound data.

14.21.6 Collisions

A TP-EARLY-EXIT indication is not issued if there is a collision of the TP-EARLY-EXIT request atndnaaction
completion request; a TP-ROLLBACK indication will be issued with the Diagnostic parameter set to
"early-exit-transaction-completion-collision”.

1422 TP-EARLY-EXIT indication

14.22.1 Purpose

This service primitive is issued to indicate that the bound data sulboedinate transaction subtree has not been altered
for the current transaction; if the Unchained Transactions functional unit is selectashdtdinate transaction subtree
is no longer part of the transaction tree.

This service is associated with one particular dialogue.

14.22.2 Primitivesand parameters

Table 31 shows the TP-EARLY-EXIT indication primitive and its parameters.

Table 31/X.861 — TP-EARLY-EXIT indication and its parameters

TP-EARLY-EXIT

Parameters ind
Severity C
User-Data C

14.22.2.1 Severitys used to report the severity of the condition that has caused the subordinate TPSUI or the TPSP to
invoke the early-exit service. The parameter is mandatory when the Completion Diagnostics functional unit is selected on
the subordinate dialogue; the parameter is absent otherwise. When present, it shall take one of the following values:

a) permanent failure (general): All requests of thistype will fail for the indefinite future;
b) permanent failure (specific): Thisrequest will fail but similar ones may work;

c) transient failure (general): Further requests of this type will probably work;

d) transient failure (specific): Thisrequest if attempted again now will probably work.

Recommendation X.861 (12/97) 65



14.22.2.2 User-Data may be used to convey user-specific semantics associated with the early-exit of the transaction. The
parameter is optional when the Completion Diagnostics functional unit is selected on the subordinate dialogue; the
parameter is absent otherwise.

14.22.3 TPSP constraintson TP-EARLY-EXIT indication

The recipient shall not have a dialogue establishment request outstanding.
The recipient shall be the dialogue superior.

The dialogue shall be coordinated.

The current transaction shall not be in the termination phase.

All TPSUIs in the subordinate transaction subtree shall have issued a TP-EARLY -EXIT request or a TP-READ-ONLY
request. Thisis atransaction tree constraint.

The Early-exit functional unit shall have been selected on the subordinate dial ogue.

None of the following services shall have been issued:
— TP-PREPARE indication;

— TP-READY indication;

— TP-READ-ONLY indication;

—  TP-ONE-PHASE indication; or

—  TP-EARLY-EXIT indication.

14.22.4 Effectsof TP-EARLY-EXIT indication

The TPSUI is aware that processing of the current transaction sabibralinate transaction subtree has been terminated,
that thesubtree is unable to contribute to the results of the transaction, and that no changes have been made to bound
data.

If the Unchained Transactions functional unit is selected, the coordination level is "none".

1423 TP-ONE-PHASE request

14.23.1 Purpose

This service primitive is issued by a TPSUI to indicate that it has completed all processing for the current transaction and
to request that the transaction be committed.

This service primitive is issued to permit usage of the one-phase commit procedure. The TPSUI may not be informed of
the outcome of the transaction in the event of failures during commitment.

14.23.2 Primitivesand parameters

Table 32 lists the TP-ONE-PHASE request primitive.

Table 32/X.861 — TP-ONE-PHASE request

TP-ONE-PHASE

No parameters req

14.23.3 TPSUI conditions on TP-ONE-PHASE request

The TPSUI shall not have modified any bound data for the current transaction.

The TPSUI does not require reliable reporting of the outcome of the transaction.

14.23.4 TPSP constraints on TP-ONE-PHASE request

The requestor shall not have a dial ogue establishment indication outstanding.

The requestor shall not have a dial ogue establishment regquest outstanding on any coordinated dialogue.
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The requestor shall have control of all coordinated dialogues for which none of the following services have been issued:
— TP-PREPARE indication;

—  TP-READY indication;

—  TP-READ-ONLY indication;

—  TP-ONE-PHASE indication; or

—  TP-EARLY-EXIT indication.

The requestor shall neither have dmndshake request outstanding nor handshake indication outstanding for any
coordinated dialogue.

The requestor shall not have amsgr error indication outstanding on anycoordinated dialogue.

One of the following conditions shall be true:
a) atleast ondialogue shall be coordinated and have the One-phase Commit functional unit selected; or

b) a TP-BEGIN-DIALOGUE confirm, a TP-U-ABORT indication, or a TP-P-ABORT indication with the Rollback
parameter set to "false" has been issued for at leastoondinated dialogue which had the One-phase Commit
functional unit selected during the current transaction; or

c) a TP-READ-ONLY indication or a TP-EARLY-EXIT indication has been issued for at least one dialogue with the
One-phase Commit functional unit selected during the current transaction.

If the requestor is the subordinate focamrdinated dialogue and the Implicit Prepare functional unit is not selected on
the superior dialogue, then a TP-PREPARE indication or a TP-ONE-PHASE indication or a TP-READY indication shall
have been issued on thgperior dialogue.

The current transaction shall not be in tévenination phase.

14.235 Effectsof a TP-ONE-PHASE request

A TP-ONE-PHASE indication is issued to one subordinate TPSUI in the transaction tree only if any other subordinates
have signalled read-only or one-phase or early-exit and the superior has signalled one-phase commitment and that
subordinate is not in thtermination phase of the transaction.

A TP-PREPARE indication is issued to each direct subordinate TPSUI in the transaction tree if:

— a TP-ONE-PHASE indication will not be issued; and

— no TP-PREPARE indication has already been issued to the subordinate; and

— the subordinate is not in thermination phase of the transaction; and

— the Implicit Prepare functional unit is not selected or the subordinate does not have control; and

—  ready can be received.

A TP-ONE-PHASE indication is issued to the superior TPSUI in the transaction tree only if the One-phase Commit and
Dynamic Commit functional units are both selected onstiperior dialogue and any other subordinates have signalled
read-only or one-phase or early-exit and diigordinate can send ready and the superior is not in themination phase

of the transaction.

If the Dynamic Commit functional unit is selected on shperior dialogue, a TP-PREPARE indication is issued to the
superior TPSUI if:

—  thesuperior dialogue has a coordination level of "commitment"; and

— a TP-PREPARE indication has not already been issued to the superior; and
— the superior is not in thermination phase of the transaction; and

— the superior does not have control; and

— ready can be received.

14.23.6 Collisions

A TP-PREPARE indication is not issued to a TPSUI if a TP-EARLY-EXIT request oratback-initiating service
primitive has been issued.
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A TP-PREPARE indication is not issued to a TPSUI if there is a collision between the TP-ONE-PHASE request and a
transaction completion request.

A TP-ONE-PHASE indication is not issued to a TPSUI if there is a collision of the TP-ONE-PHASE request and a
TP-HANDSHAKE request or a TP-U-ERROR reguest, instead a TP-ROLLBACK indication is issued unless a
rollback-initiating service primitive has already been issued for the current transaction; the Diagnostic parameter of
TP-ROLLBACK indication is set to "early-exit-transaction-completion-collision" if there is a coordinated dialogue with
the Completion Diagnostics functional unit selected.

After a TP-ONE-PHA SE request, none of the following service primitives will be issued for coordinated dial ogues:
— TP-REQUEST-CONTROL indication;

— TP-PREPARE indication;

— TP-READ-ONLY indication;

—  TP-ONE-PHASE indication; or

— TP-READY indication.

After a TP-ONE-PHASE request, a TP-EARLY-EXIT indication is not issued; the transaction will be rolled back; a
TP-ROLLBACK indication is issued with the Diagnostic parameter set to "early-exit-transaction-completion-collision" if
there is acoordinated dialogue with the Completion Diagnostics functional unit selected.

1424 TP-ONE-PHASE indication

14.24.1 Purpose

This service primitive is issued to a TPSUI in a transaction tree to indicate that:

— all messages from the neighbour for the current transaction have been received;

— completion of the processing for the current transaction is requested;

—  placement of the bound data handled by the TPSUI in the ready-to-commit state is requested;
— no bound data have been modified in the neighbtyarisaction hinterland;

— no node in the neighbouttansaction hinterland requires reliable reporting of the outcome of the transaction.

This service is associated with one particular dialogue.

14.24.2 Primitivesand parameters

Table 33 lists the TP-ONE-PHASE indication primitive.

Table 33/X.861 — TP-ONE-PHASE indication

TP-ONE-PHASE

No parameters ind

14.24.3 TPSP constraints on TP-ONE-PHASE indication

The recipient shall not have a dialogue establishment request outstanding.

The recipient shall not have a dialogue establishment indication outstanding.

If the Dynamic Commit functional unit is selected, ready can be received.

If the Dynamic Commit functional unit is not selected, the recipient shall be the subordinate.

If the Polarized Control functional unit is selected, the recipient shall not have control of the dialogue unless a
TP-PREPARE request has been issued.

The recipient shall have neither a handshake request outstanding nor a handshake indication outstanding.
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The recipient shall not have a user error request outstanding.
The dialogue shall be coordinated.
The One-phase Commit functional unit shall be selected for the dialogue.

A TP-ONE-PHASE indication or a TP-READY indication or a TP-READ-ONLY indication or a TP-EARLY-EXIT
indication shall not have been issued during the current transaction.

The current transaction shall not be in the termination phase.

All TPSUIsin the transaction hinterland shall have issued one of the following services:
— a TP-READ-ONLY request;

— a T TP-EARLY-EXIT request; or

— a TP-ONE-PHASE request.

This is atransaction tree constraint.

14.24.4 Effectsof a TP-ONE-PHASE indication

The TPSUI is aware that processing of the current transaction iratisaction hinterland of the neighbour is complete
and that no changes have been made to bound data, and that one-phase commit procedures will be used on the dialogu
with the neighbour and within thieansaction hinterland.

1425 TP-UNKNOWN indication

14.25.1 Purpose

This primitive is issued by the TPSP to a TPSUI which has issued a TP-ONE-PHASE request or a TP-READ-ONLY
request or a TP-EARLY-EXIT request to indicate that the outcome of the transaction is unknown.

14.25.2 Primitivesand parameters
Table 34 lists the TP-UNKNOWN indication primitive.

Table 34/X.861 — TP-UNKNOWN indication

TP-UNKNOWN

No parameters ind

14.25.3 TPSP constraints on TP-UNKNOWN indication
The current transaction shall be in the termination phase.

A TP-ONE-PHASE request or a TP-READ-ONLY request or a TP-EARLY-EXIT request shall have been issued for the
current transaction.

A TP-COMMIT indication or a TP-UNKNOWN indication or a rollback-initiating service primitive shall not have been
issued for the current transaction.

14.25.4 Effects of a TP-UNKNOWN indication
The TPSUI owes a TP-DONE request.

Neither a TP-COMPLETION-REPORT indication nor a TP-HEURISTIC-REPORT indication may be received for the
current transaction.

1426 TP-UNKNOWN-COMPLETE indication

14.26.1 Purpose

This primitive is issued by the TPSP to a TPSUI which is engaged in a transaction to indicate that the transaction is
terminated and the TPPM is not able to indicate the outcome of the transaction.

14.26.2 Primitives and parameters
Table 35 shows the TP-UNKNOWN-COMPLETE indication primitive.
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Table 35/X.861 — TP-UNKNOWN-COMPLETE indication

TP-UNKNOWN-COMPLETE

No parameters ind

14.26.3 TPSP constraints on TP-UNKNOWN-COMPLETE indication
The current transaction shall be in the termination phase.

All bound data of the node shall have been placed in the initial state.

A TP-UNKNOWN indication shall have been issued for the current transaction.
A TP-DONE request shall have been issued for the current transaction.

A TP-DONE request shall have been issued since the last TP-P-ABORT indication, TP-U-ABORT indication, or
TP-BEGIN-DIALOGUE confirm with the Result parameter set to "rejected(provider)" or "rejected(user)" issued for a
coordinated dialogue.

14.26.4 Effects of a TP-UNKNOWN-COMPLETE indication

NOTE — If a TP-DEFERRED-END-DIALOGUE or TP-DEFERRED-GRANT-CONTROL service has been issued, then either
TP-COMMIT indication or TP-ROLLBACK indication would be issued if the transaction outcome is known. If the transaction
outcome is unknown, deferred actions are implemented for all dialogues except that if a TP-EARLY-EXIT request was issued,
deferred actions are not implemented ondlyerior dialogue, and if a TP-EARLY-EXIT indication is issued, deferred actions are

not implemented on subordinate dialogue.

If aTP-EARLY-EXIT request was not issued and a TP-DEFERRED-END-DIALOGUE indication was issued during the
transaction, the superior dialogue is terminated.

All subordinate dialogues for which a TP-DEFERRED-END-DIALOGUE request was issued and a TP-EARLY-EXIT
indication was not issued during the transaction are terminated.

The recipient has control of all subordinate dialogues except in the cases following:

— if a TP-DEFERRED-GRANT-CONTROL request was issued and a TP-EARLY-EXIT indication was not issued
during the transaction, then the recipient does not have control;

— if the Polarized Control and Chained Transactions functional units are selected, and a TP-EARLY-EXIT indication
was issued during the transaction, then control of the dialogue is given to the TPSUI that had control at the
beginning of the transaction.

If the Polarized Control functional unit is selected ondiygerior dialogue, then the recipient does not have control of
thesuperior dialogue except in the cases following:

— if a TP-DEFERRED-GRANT-CONTROL indication has been issued and a TP-EARLY-EXIT request was not
issued during the transaction, then the recipient has control;

— if the Chained Transactions functional unit is selected, and a TP-EARLY-EXIT request was issued during the
transaction, then control of the dialogue is given to the TPSUI that had control at the beginning of the transaction.

The coordination level of all dialogues on which the Unchained Transactions functional unit is selected is "none".

If the recipient has at least ooeordinated dialogue, then the recipient is involved in a new transaction.

1427 TP-COMPLETION-REPORT indication

14.27.1 Purpose

This service primitive is issued for eactordinated subordinate dialogue for which diagnostic information related to
completion of the transaction is available, including the cause and severity of rollback. The parameter values are those
provided by the subordinate TPSUI or TPSP.

The service is associated with one particular dialogue.

14.27.2 Primitivesand parameters

Table 36 shows the TP-COMPLETION-REPORT indication primitive and its parameters.
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Table 36/X.861 — TP-COMPLETION-REPORT indication and its parameters

TP-COMPLETION-REPORT
Parameters ind
Severity C
Completion-Data C
Diagnostic C

14.27.2.1 Severitys a parameter which is used to report the severity of the condition that has caused the subordinate
TPSUI or the TPSP to invoke the rollback service. It is mandatory when the transaction has rolled back and absent
otherwise. When present, it shall take one of the following values:

a) permanent failure (general): All requests of thistype will fail for the indefinite future;
b) permanent failure (specific): This request will fail but similar ones may work;

¢) transient failure (general): Further requests of this type will probably work;

d) transient failure (specific): Thisrequest if attempted again now will probably work.

14.27.2.2 Completion-Datds an optional parameter which may be used to convey user-specific semantics associated
with the completion of the transaction.

14.27.2.3 Diagnostits a parameter which may be used by the TPSP to report the nature of the condition that has caused
the TPSP to invoke the rollback service. It is mandatory when the transaction has rolled back and is absent otherwise. If
present, it shall take one of the following values:

a) "user-rollback" when a subordinate TPSUI has invoked the rollback procedure; the Completion-Data parameter may
give further information;

b) "user-data-transaction-completion-collision” when a user data request or a TP Service request has collided with a
transaction completion request.

NOTE1-Such TP services could be one of TP-U-ERROR request, TP-HANDSHAKE request,
TP-DEFERRED-END-DIALOGUE request.

c) "early-exit-transaction-completion-collision" when a TP-EARLY-EXIT request has collided with a transaction
completion request;

d) "other-provider-rollback™ when the TPSP hasinvoked the rollback procedure.

NOTE 2 — A programming interface may return other diagnostic information which can be determined by the implementation;
this is outside the scope of ISO/IEC 10026.

14.27.3 TPSP constraintson TP-COMPLETION-REPORT indication

The recipient shall not have a dialogue establishment request outstanding, unless the Diagnostic parameter is present
with value "other-provider-rollback".

The recipient shall be the superior.

The dialogue shall be coordinated.

The Completion Diagnostics functional unit shall have been selected.

A TP-COMMIT indication or any rollback-initiating service primitive shall have been issued.

None of the following services shall have been issued for the dialogue during the current transaction:
—  TP-READ-ONLY indication;

—  TP-ONE-PHASE indication; or

—  TP-EARLY-EXIT indication.

At most one TP-COMPLETION-REPORT indication may occur per dialogue per transaction.

14.27.4 Effectsof a TP-COMPLETION-REPORT indication

The TPSUI owes a TP-DONE request.

A further TP-COMPLETION-REPORT indication may not be issued for this dialogue for this transaction.
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Annex A

Service state table

Al Overview

The service state table describes the allowed sequence of service events for a given TP service boundary (at a given node,
between a TPSUI and the TPSP).

A separate state is maintained for each dialogue of the node. In addition, a state is maintained for the node itself
represented by node-related variables.

Service primitives which relate to a single dialogue affect only the state for that particular dialogue. Some service
primitives affect al coordinated dialogues and the node state. The issuance of such service primitives are valid only if
they are valid for al the dialogues they affect and the state of the node.

The state table specifies predicates which must be satisfied in order for individua service primitives to be valid in agiven
dialogue or node state. These predicates are based on the values of variables.

The state table also specifies actions to be performed. These actions involve setting variables to specified values. The
referenced variables are of two types. One type is private to a particular dialogue and the other type is global among all
dialogues of a TPSUI.

The overal state of the service boundary (for a given node) consists of the state of each dialogue of the TPSUI, together
with the node state and with the associated values of the private and global variables.

When a new dialogue is created, a new dialogue context is also created, with its state set to the Idle state and all variables
private to the dialogue are initialized to "false". If this newly created dialogue is the first one for that TPSUI, then the
node context is aso created and al the global variables areinitialized to "false" aswell.

When adialogue is terminated, the dialogue context ceases to exist.

When al the dialogues associated with a node are terminated and there is no current transaction at the node, then the
node context ceases to exist.

Exceptionally some TP services related to transaction completion are valid when there are no coordinated dialogues
remaining; for this case a"node contingency table" is provided and it determines the actions to be implemented.

NOTE — This node contingency table is only required to correctly model the case where thsatmraiaate dialogues with the
Read-only or Early-exit functional unit selected, together with the Unchained Transactions functional unit.
A2 Dialogue states
1) Idle state.
2) The TPSUI has control of the dialogue.
3) The TPSUI does not have control of the dialogue.
This state isused only if the Polarized Control functional unit is selected.
4) The TPSUI which does not have control of the dialogue has issued a TP-U-ERROR request.
This state is used only if the Polarized Control functional unit is selected.
5) The TPSUI which has control of the dialogue has received a TP-U-ERROR indication.
This state is used only if the Polarized Control functional unit is selected.
6) The TPSUI has issued a TP-HANDSHAKE request.

This state is used only if the Handshake functional unit is selected.
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7)

8)

9)

10)

11)

12)

13)

14)

15)

16)

16.1)

17)

18)

19)

The TPSUI has received a TP-HANDSHAKE indi cation.

This state is used only if the Handshake functional unit is selected.

The TPSUI hasreceived a TP-HANDSHAKE indication and a TP-HANDSHAKE request is outstanding.
This state is used only if both the Handshake and Shared Control functional units are selected.

The TPSUI has received a TP-END-DIALOGUE (Confirmation = "true") indication and a TP-HANDSHAKE
request is outstanding.

This state is used only for a dialogue with a coordination level of "none" and both the Shared Control and the
Handshake functional units are selected.

The TPSUI has received a TP-HANDSHAKE indication and a TP-END-DIALOGUE (Confirmation = "true")
request is outstanding.

This state is used only for a dialogue with a coordination level of "none" and both the Shared Control and the
Handshake functional units are selected.

The TPSUI hasissued a TP-END-DIALOGUE (Confirmation = "true") request.

This state is used only for a dialogue with a coordination level of "none".

The TPSUI hasreceived a TP-END-DIALOGUE (Confirmation = "true") indication.

This state is used only for a dialogue with a coordination level of "none".

The TPSUI hasissued a TP-HANDSHAKE-AND-GRANT-CONTROL request.

This state is used only if the Handshake and Polarized Control functional units are selected.
The TPSUI hasreceived a TP-HANDSHAKE-AND-GRANT-CONTROL indication.

This state is used only if the Handshake and Polarized Control functional units are selected.
The TPSUI hasissued a TP-PREPARE (Data-Permitted = "false") request.

This state is used only for a coordinated dialogue and the Polarized Control functional unit is selected; unless the
Dynamic Commit functional unit is selected, the dialogue must bea subordinate dialogue.

The TPSUI has issued a TP-PREPARE request, with either the Data-Permitted parameter set to "true” or the
Shared Control functional unit is selected on this dialogue.

This state is used only for a coordinated dialogue; unless the Dynamic Commit functional unit is selected, the
dialogue must be a subordinate dialogue.

The TPSUI hasissued a TP-PREPARE request and received a TP-PREPARE indication.

This state is used only for a dialogue with a coordination level of "commitment” and with the Dynamic Commit
functional unit selected.

The TPSUI has received a TP-READY indication, or a TP-READ-ONLY indication, or a TP-EARLY-EXIT
indication, or a TP-ONE-PHASE indication.

This state is used for a dialogue with a coordination level of "commitment”; in this case, unless the Dynamic
Commit functional unit is selected, the dialogue must be a subordinate dialogue.

This state is also used for a superior dialogue with a coordination level of "one-phase commitment”.
The TPSUI hasreceived a TP-PREPARE (Data-Permitted = "false”) indication.

This state is used only for a coordinated dialogue and the Polarized Control functional unit is selected; unless the
Dynamic Commit functional unit is selected, the dialogue must bea superior dialogue.

The TPSUI has received a TP-PREPARE indication, with either the Data-Permitted parameter set to "true” or the
Shared Control functional unit is selected on this dialogue.

This state is used only for a coordinated dialogue; unless the Dynamic Commit functional unit is selected, the
dialogue must be a superior dialogue.
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20) The TPSUI hasissued a TP-COMMIT request, or a TP-READ-ONLY request, or a TP-EARLY-EXIT request, or
a TP-ONE-PHASE request.

In the case of TP-COMMIT request or TP-READ-ONLY request, or a TP-EARLY-EXIT request, this state is
used only for adialogue with a coordination level of "commitment™, or for asuperior dialogue with a coordination
level of "one-phase commitment” and either the TPSUI is a leaf in the transaction tree or there is at least one
subordinate dialogue with a coordination level of "commitment”.

In the case of TP-ONE-PHA SE request, this state is only used for a coordinated dialogue.

21) The TPSUI has received a TP-COMMIT indication and is placing its bound data in the final state, or the TPSUI
has received a TP-UNKNOWN indication, or the TPSUI has received one or more of the following indications
after having issued a TP-DONE request: TP-COMPLETION-REPORT indication, TP-P-ABORT indication or
TP-U-ABORT indication.

This state is only used for a dialogue with a coordination level of "commitment”, or for asuperior dialogue with a
coordination level of "one-phase commitment” and either the TPSUI is aleaf in the transaction tree or there is at
least one subordinate dialogue with a coordination level of "commitment".

22)  The transaction outcome is either commitment or unknown, the TPSUI has discharged its responsibilities with
respect to bound data and does not owe a TP-DONE request.

This state is used only for a dialogue with a coordination level of "commitment"”, or for a superior dialogue with a
coordination level of "one-phase commitment” and either the TPSUI is a leaf in the transaction tree or there is at
least one subordinate dialogue with a coordination level of "commitment".

23) A rollback-initiating service primitive has been issued, or the TPSUI has received one or more of the following
indications or confirms after having issued TP-DONE request: TP-P-ABORT indication, TP-U-ABORT
indication, a TP-COMPLETION-REPORT indication, or a TP-BEGIN-DIALOGUE confirm with the Result
parameter set to "rejected(provider)” or "rejected(user)".

This state is used only for a dialogue with a coordination level of "commitment” or "one-phase commitment”.

24)  The transaction outcome is known to be rollback, the TPSUI has discharged its responsibilities with respect to
bound data and does not owe a TP-DONE request.

This state is used only for a dialogue with a coordination level of "commitment” or "one-phase commitment”.

25)  The TPSUI has received one of the following service primitive with Rollback = "false" for a dialogue with a
coordination level of "commitment" or "one-phase commitment" before the termination phase of the transaction:

— TP-BEGIN-DIALOGUE [rejected(provider) or rejected(user)] confirm;
— TP-P-ABORT indication; or
— TP-U-ABORT indication.

This state is used only for a terminated dialogue with a coordination level of "commitment" or "one-phase
commitment" when the context of this "zombie" dialogue will be involved in the termination of a transaction.

A3 Variables
The variables are Boolean. When a new dialogue context is created, all the variables private to this dialogue are

initialized to "false" and the dialogue is in the Idle State, then the transition corresponding to the initiating service
primitive (TP-BEGIN-DIALOGUE request or TP-BEGIN-DIALOGUE indication) is fired.

A.31 Dialoguerelated variables

The name of the variables related to a single dialogue starts with a "D"; they are the following:

—  D2exp (2-phase EXPected branch): This variable, when set to "true", indicates that this is a two-phase expected
branch.
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Da (Accepted by TPSUI): This variable, when set to "true", indicates that the TPSUI has already received an
indication from its partner TPSUI and the TP-BEGIN-DIALOGUE confirm shall no longer occur. This variable is
meaningful only for a dialogue with a subordinate.

Danu (Atomic-actionNot Used): This variable, when set to "true", indicates that a TP-U-ABORT indication has
been issued after a TP-COMMIT indication and before a TP-COMMIT-COMPLETE indication, for a dialogue with
the Chained Transactions functional unit selected, and for which no TP-DEFERRED-END-DIALOGUE service has
been issued.

Dar (After Rollback): This variable, when set to "true", indicates that a TP-ROLLBACK-COMPLETE indication
has been issued and no indication or confirm have been received from a subordinate.

This variable is used to detect if a TP-U-ABORT indication with Rollback = "false" is valid after a
TP-ROLLBACK-COMPLETE indication for aubordinate dialogue for which the Chained Transactions functional
unit is selected.

Db (aBorted): This variable, when set to "true”, indicates that the dialogue is being aborted.

Dc (Control): This variable, when set to "true”, indicates that the TPSUI had control of the dialogue at the beginning
of a transaction.

This variable is used to determine which TPSUI acquires control of the dialogue if rollback has occurred.

Dcd (Completion Diagnostics): This variable, when set to "true", indicates that the Completion Diagnostics
functional unit is selected.

Dco (COmmit): This variable, when set to "true”, indicates that the Commit functional unit is selected.
Dcr (TP-BEGIN-DIALOGUE Confirmation Required): This variable, when set to "true", indicates that a
TP-BEGIN-DIALOGUE (Confirmation = "always") request or indication has been issued, and that a response or

confirm has not been issued.

Dcra (Completion Report Allowed): This variable, when set to "true", indicates that a TP-COMPLETION-
REPORT indication may be received.

This variable is used to detect if a TP-COMPLETION-REPORT indication is valid for a given dialogue. It is set to
"true" if the Completion Diagnostics functional unit is selected when a TP-COMMIT indication aoléipgck-
initiating service primitive is issued. It is set to "false" once a transaction ends or a report is issued for the dialogue.
Dcrr (CanReceiveReady): This variable, when set to "true”, indicates tbady can be received on the dialogue.

This variable has no meaning for a dialogue where the Commit functional unit is not selected.

Dcsr (CanSendReady): This variable, when set to "true", indicates ithady can be sent on the dialogue.

This variable has no meaning for a dialogue where the Commit functional unit is not selected.

Ddyn (DY Namic): This variable, when set to "true", indicates that the Dynamic Commit functional unit is selected.
De (deferredend dialogue): This variable, when set to "true", indicates that the TPSUI has issued TP-DEFERRED-
END-DIALOGUE request or received TP-DEFERRED-END-DIALOGUE indication, i.e. the dialogue will be
terminated if the provider supported transaction commits or if the outcome is unknown.

Dee (Early-Exit FU): This variable, when set to "true", indicates that the Early-exit functional unit is selected.

Deei (Early-Exit Indication): This variable, when set to "true", indicates that a TP-EARLY-EXIT indication has
been issued.

This variable is used to determine what should happen to control at the end of a transaction; it is set to "false" once
the transaction ends.
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Dex(EXclusive branch): This variable, when set to "true", indicates that thisis an exclusive branch.

Dg (deferred Grant control): This variable, when set to "true", indicates whether the TPSUI has issued
TP-DEFERRED-GRANT-CONTROL request or received TP-DEFERRED-GRANT-CONTROL indication, i.e.
control of the dialogue will be transferred if the provider supported transaction commits or if the outcome is
unknown.

Dh (Handshake): This variable, when set to "true”, indicates that the Handshake functional unit is selected.

Dhr (HeuristicReport): This variable, when set to "true", indicates that a TP-HEURISTIC-REPORT indication may
be received.

This variable is used to detect if a TP-HEURISTIC-REPORT indication is valid for a given dialogue.

Dher (Heuristic ContainmentRequired FU): This variable, when set to "true", indicates that the Heuristic
Containment Required functional unit is selected.

Dip (Implicit Prepare): This variable, when set to "true", indicates that the Implicit Prepare functional unit is
selected.

DI (coordinationL evel): This variable reflects the coordination level of the dialogue.

This value, when set to "true", indicates thatdiatogue is coordinated, i.e. the coordination level is "commitment"
or "one-phase commitment"; this value, when set to "false", indicates that the coordination level is set to "none".

In order to distinguish between coordination levels of "commitment" and "one-phase commitment”, then an
additional variable must be tested as appropriate, e.g. Ddyn, Dco.

Dop (Onefhase Commit FU): This variable, when set to "true", indicates that the One-phase Commit functional
unit is selected.

Dopi (OnePhaselndication): This variable, when set to "true", indicates that a TP-ONE-PHASE indication has
been issued.

This variable is set to "false" once the transaction ends.

Dores (One-phaseRead-only,Early-exit Selected): This variable, when set to "true", indicates that the One-phase
functional unit and/or the Read-only functional unit and/or the Early-exit functional unit are selected.

Dres (Read-only Early-exit Selected): This variable, when set to "true", indicates that the Read-only functional unit
and/or the Early-exit functional unit are selected.

Dro (ReadOnly FU): This variable, when set to "true", indicates that the Read-only functional unit is selected.

Droi (ReadOnly Indication): This variable, when set to "true", indicates that a TP-READ-ONLY indication has
been issued.

This variable is set to "false" once the transaction ends.
Dsh (SHared Control): This variable, when set to "true" indicates that the Shared Control functional unit is selected.

Dsopex (Static One-Phase EXclusive branch): This variable, when set to "true", indicates that this is a static
one-phase exclusive branch.

Dsup (SUPerior dialogue): This variable, when set to "true”, indicates that the dialogue has been established by a
TP-BEGIN-DIALOGUE indication.

Dtrb (To beRolled Back): This variable, when set to "true", indicates that a TP-P-ABORT indication has been
issued after a TP-COMMIT indication and before a TP-COMMIT-COMPLETE indication, for a dialogue which has
the Chained Transactions functional unit selected, and for which no TP-DEFERRED-END-DIALOGUE service has
been issued.

Du (Unchained): This variable, when set to "true", indicates that the Unchained Transactions functional unit is
selected. This variable, when set to "false", indicates that the Chained Transactions functional unit is selected.

The variable is only relevant when the Commit functional unit and/or One-phase Commit functional unit is selected.
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— Dx (eXtension of transaction tree): This variable, when set to "true", indicates that a TP-BEGIN-TRANSACTION
request has been issued, and that if either a TP-U-ABORT request is issued by the TPSUI or a TP-P-ABORT
indication is triggered by the TPSP, before the TP-BEGIN-TRANSACTION indication is issued, the
TP-U/P-ABORT indication shall be received with the Rollback parameter set to "false".

This variable is set to "true” when a TP-BEGIN-TRANSACTION request is issued. It is set to "false” on a
TP-ROLLBACK-COMPLETE indication, a TP-READY indication, a TP-COMMIT indication, a
TP-HANDSHAKE confirm, and a TP-HANDSHAKE-AND-GRANT-CONTROL confirm.

A.3.2 Node-related variables

The name of the variables related to all dialogues of a TPSUI starts with an "N" (standing for "Node"); they are the
following:

—  N2exp (2-phase EXPected branch): This variable, when set to "true", indicates that a two-phase expected branch
exists.

— Ncora (TP-COMMIT Reqguest Allowed): This variable, when set to "true", indicates that a TP-COMMIT request
may be issued for the current transaction.

Ncora is set to "true” if at the establishment of a transaction branch, the Commit functional unit is selected on the
dialogue or the One-phase Commit functional unit is selected on the superior dialogue; it remains set if the branch
leaves the transaction as the result of a read-only signal or early-exit signd; it is set to "false" when the transaction
ends.

— Ndial (DIAL ogue established): This variable, when set to "true", indicates that a TP-BEGIN-DIALOGUE
indication has been issued, i.e. the node is an intermediate or aleaf.

— Nee(Early-Exit FU): This variable, when set to "true", indicates that the Early-exit functional unit is selected on the
dialogue to the superior.

— Neer (Early-Exit Request): This variable, when set to "true”, indicates that a TP-EARLY-EXIT request has been
issued.

— Neera(Early-Exit Request Allowed): This variable, when set to "true”, indicates that a TP-EARLY-EXIT request is
allowed.

This variable is used to determine whether one of the conditions for issuing a TP-EARLY-EXIT request has been
fulfilled, i.e. the Early-exit functional unit is selected on the coordinated superior dialogue and either the TPSUI isa
leaf in the transaction tree, or a TP-EARLY-EXIT indication or a TP-READ-ONLY indication has been received
from every transaction subordinate.

—  Nex(EXclusive branch): This variable, when set to "true", indicates that an exclusive branch exists.

— Nfa (Failure action Allowed):This variable, when set to "true", indicates that the TPSUI is alowed to issue a
TP-U-ABORT request on a dialogue having a coordination level of "commitment" during the termination phase of a
transaction. This variable is set to "true" when a TP-P-ABORT indication, TP-U-ABORT indication, or
TP-BEGIN-DIALOGUE [rejected(provider) or rejected(user)] confirm has been received on a dialogue whose
coordination level is"commitment" and set to "false" upon issuance of TP-DONE request.

— Nip (Implicit Prepare): This variable, when set to "true", indicates that the Implicit Prepare functiona unit is
selected on the dialogue to the superior.

—  Nopr (One-Phase Reguest): This variable, when set to "true”, indicates that a TP-ONE-PHASE request has been
issued.

— Nopra (One-Phase Request Allowed): This variable, when set to "true”, indicates that a TP-ONE-PHASE request
may beissued for the current transaction.

Noprais set to "true” if at the establishment of a transaction branch, the One-phase functional unit is selected on the

dialogue; it remains set if the branch leaves the transaction as the result of aread-only signal or early-exit signdl; it is
set to "false" when the transaction ends.
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Npa (Prepare Allowed): This variable, when set to "true”, indicates that the TPSUI may issue TP-PREPARE request
or TP-COMMIT request or a TP-READ-ONLY request or a TP-ONE-PHASE request and, aso, that a TP-DONE
request may be issued with the Heuristic-Report parameter.

When the TPSUI is the root of a transaction tree or the Implicit Prepare functional unit is selected on the superior
branch, Npa is set to "true" at the beginning of a transaction, otherwise Npa is set to "true" on receipt of a
TP-PREPARE indication or a TP-EARLY-EXIT indication or a TP-ONE-PHA SE indication on the superior branch.

Nr (Root of transaction tree): This variable, when set to "true", indicates that the node is the root of a transaction
tree.

Nrn (TP-BEGIN-DIALOGUE Reject No longer allowed): This variable, when set to "true", indicates that the
TPSUI hasissued arequest or response on any dialogue, and the superior dialogue can no longer be rejected.

A TPSUI can no longer issue TP-BEGIN-DIALOGUE response when this variable is set to "true'.

Nro (Read-Only Functional Unit): This variable, when set to "true", indicates that the Read-only functiona unit is
selected on the superior dialogue. This variable is meaningful only for an intermediate or leaf node.

Nror (Read-Only Reguest): This variable, when set to "true", indicates that a TP-READ-ONLY request has been
issued.

Nsopex(Static One-Phase EXclusive branch): This variable, when set to "true”, indicates that a static one-phase
exclusive branch exists.

Nsubop (SUBordinate branch exists with "One-Phase Commitment"): This variable, when set to "true", indicates
that a subordinate branch exists with coordination level "one-phase commitment".

Nsupco(SUPerior branch exists with "Commitment"): This variable, when set to "true", indicates that a superior
branch exists with coordination level "commitment”.

Nsupest (SUPerior dialogue ESTablished): This variable, when set to "true", indicates that a TP-BEGIN-
DIALOGUE (Confirmation = "negative") indication has been received, or a TP-BEGIN-DIALOGUE (Result =
"accepted") response has been issued.

Nsupop(SUPerior branch exists with "One-Phase Commitment”): This variable, when set to "true”, indicates that a
superior branch exists with coordination level "one-phase commitment”.

Nt (Termination): This variable, when set to "true", indicates that the provider-supported transaction is being
terminated.

Ntch (Tree CHecking): Thisvariable, when set to "true", indicates that there is tree checking at this node.

When the node enters a transaction tree, the variable is set to "true" either upon a local decision to check tree
extension rules or after being ordered by the superior node in the transaction tree to check the tree extension rules.
Thevariableis set (from "true") to "false" after completion of the current transaction. Ntch may also be set to true as
the result of alocal decision by the TPSP.

Nunki (UNKnown Indication): This variable, when set to "true", indicates that a TP-UNKNOWN indication has
been issued.

Actions

NOTE 1 — The action labels are case sensitive, i.e. [a] and [A] are distinct actions.

(&

Action related to unconditional termination of a dialogue
The dialogue context ceases to exist. Service primitives can no longer be issued on this dialogue.

Since the status of the node may have changed (from root node of a transaction tree to node not belonging to any
transaction tree):

— if Dsup = "true”, then set Nip = "false" and Nro = "false" and Nee = "false";

— if Dlis "true" and there are no other dialogues with DI set to "true", set Nr to "false" and Npa to "false".

[b] Action related to any request or response which may be the first one issued on a dialogue:
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— if Dsup is "true", set Nrn to "true".
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Action related to TP-BEGIN-DIALOGUE response and confirm with Result set to "accepted"”:
— set Dcr to "false”;

— if Dsup is "true", set Nrn to "true" and Nsupest to "true”, otherwise, set Da to "true”.
Action related to TP-DONE request

If this is the last dialogue to be processed for the request, then:

— set Nfa to "false";

— set Npa to "false".

Action related to a TP-P-ABORT indication or TP-U-ABORT request issued after a TP-COMMIT indication for a
dialogue which has the Chained Transactions functional unit selected and for which no TP-DEFERRED-END-
DIALOGUE has been issued:

— set Dtrb to "true".

Action related to a rollback-initiating service primitive:

— set Ntto "true";

— set Nfa to "true”;

— if Dipis set to "true" and Dhcr is set to "false", then set Dhr to "true";

— if Dcd is set to “true”, then set Dcra to “true”.

Action related to TP-DEFERRED-END-DIALOGUE request and indication:

— set De to "true”.

Action related to TP-DEFERRED-GRANT-CONTROL request and indication:
— set Dg to "true".

Action related to TP-COMMIT-COMPLETE indication or TP-UNKNOWN-COMPLETE indication:
— set Danu to "false".

Action related to TP-U-ABORT indication issued after a TP-COMMIT indication for a dialogue which has the
Chained Transactions functional unit selected and for which no TP-DEFERRED-END-DIALOGUE has been issued:

— set Danu to "true".

Action related to TP-ROLLBACK-COMPLETE indication when the dialogue is not being terminated:
— set Dato "true";

— set Dg to "false";

— set De to "false";

— set Dcrato "false”;

— set Dx to "false";

— if Duis "true", then set Dl to "false" and D2exp to "false" and Dex to "false" and Dsopex to "false";
— if Duis "false" and Dsup is "false", then set Dar to "true".

If this is the last dialogue to be processed for the indication, then:

— set Nrto "false”;

— set Npato "false".

NOTE 2 — These variables will be set correctly in action [z] if the node is the root of a new transaction.

Action related to the reception of TP-U-ABORT indication, TP-P-ABORT indication, TP-BEGIN-DIALOGUE
(Result = "rejected(provider)” or "rejected(user)") and (Rollback = "false") confirm:

— if Dlis set to "true", set Nfa to "true".
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[m] Action related to a superior issuing a TP-COMMIT request or a TP-READ-ONLY request or a TP-ONE-PHASE
request or a TP-PREPARE request:

— if Dher is "false", then set Dhr to "true".

[n] Action related to TP-COMMIT-COMPLETE indication, or TP-UNKNOWN-COMPLETE indication, or
TP-ROLLBACK-COMPLETE indication or dialogue termination without rollback after a TP-PREPARE request
has been issued:

— set Dhr to "false";
— set Dcra to "false".
[0] Action related to a superior receiving an indication or confirm
The subordinate TPSUI has issued some service request or response. The dialogue can no longer be rejected:
— setDato "true";
— set Dar to "false".
[p] Action related to termination of a dialogue

The dialogue has been terminated. Service requests, invoked by the partner TPSUI, for which an indication has not
been delivered yet, are suppressed:

— setDbto "true";
— set Dxto "false".
[q] Action related to TP-BEGIN-TRANSACTION request:
— set Dc to "true";
— set Dl to "true”;

— if the TPSUI has no superior or has a coordination level of "none" osupedor dialogue, then set Nr to
"true" and set Npa to "true";

— if Nr="false" and Nip = "true", then set Npa to "true";

— set Dxto "true";

— if Dco = "false", then set Nsubop to "true";

— if DI ="true" and Dco = "true", then set Ncora to "true";

— if DI ="true" and Dop = "true", then set Nopra to "true";

— set Neera to "false";

— if DI ="true" and Dcrr = "true" and either Dores = "false" or Ntch = "true", then set D2exp to "true";
— if D2exp = "true", then set N2exp to "true";

— if DI = "true" and Dcsr = "true" and Dcrr = "false" and either Dres = "false" or Ntch = "true", then set Dex to
“true";

— if DI = "true" and Dco = "false" and either Dres = "false" or Ntch = "true", then set Dsopex to "true" and Dex
to "true" and Nsopex to "true";

— if Dex = "true", then set Nex to "true".
[r] Action related to TP-HEURISTIC-REPORT indication:
— set Dhr to "false".

[s] Action related to TP-COMMIT-COMPLETE indication or TP-UNKNOWN-COMPLETE indication when the
dialogue is not being terminated:

— if the Polarized Control functional unit is selected, and Dsup = Dg, then set Dc to "true", otherwise set Dc to
"false";

— set Dg to "false";
— set De to "false";

— set Dcra to "false";
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— if Duis set to "true", then set DI to "false" and D2exp to "false" and Dex to "false" and Dsopex to "false”;
— set Dopi to "false";

— set Droi to "false";

—  set Deei to "false".

If this is the last dialogue to be processed for the indication, then:

—  set Nr to "false";

— set Npa to "false".

Action related to a superior following issuance of TP-READY indication, TP-COMMIT indication, TP-READ-
ONLY indication, TP-EARLY-EXIT indication, TP-ONE-PHASE indication, TP-HANDSHAKE confirm, and
TP HANDSHAKE-AND-GRANT-CONTROL confirm

The subordinate dialogue can no longer be rejected, and an indication or a confirm has been issued since any
TP-ROLLBACK-COMPLETE indication:

— setDato "true";

— set Dar to "false";

— set Dx to "false".

Action related to TP-BEGIN-TRANSACTION indication:

— set Dc to "false";

— set Dl to "true";

— if DI ="true" and Dco = "true", then set Nsupco to "true";

— if DI ="true" and Dco = "false", then set Nsupop to "true";

— if DI ="true" and Dco = "true", then set Ncora to "true";

— if DI ="true" and Dop = "true" and Ddyn = "false", then set Ncora to "true";
— if DI ="true" and Dop = "true" and Ddyn = "true", then set Nopra to "true";

— if DI = "true" and (Dcsr = "true" and Dcrr = "true" and Check-ready-directions is absent or set to "true") or
(Dcsr = "true" and Dcrr = "false"), then set Ntch to "true";

— if Dee ="true", then set Neera to "true";

— if DI = "true" and Dcsr = "true" and either Dcrr = "false” or Ntch = "true"”, then set Dex to "true" and
Nex = "true".

Action related to TP-BEGIN-DIALOGUE request:

— setDc to "true";

— if Ndial is "true", set Nrn to "true";

— set Dsh to "true" if the Shared Control functional unit is selected;

— set Dh to "true" if the Handshake functional unit is selected,;

— set Dco to "true" if the Commit functional unit is selected;

— set Dop to "true" if the One-phase Commit functional unit is selected;
— set Dro to "true" if the Read-only functional unit is selected;

— set Dee to "true" if the Early-exit functional unit is selected;

— if Dro = "true" or Dee = "true", then set Dres to "true";

— if Dres = "true" or Dop = "true", then set Dores to "true";

— set Ddyn to "true" if the Dynamic Commit functional unit is selected;
— set Dip to "true" if the Implicit Prepare functional unit is selected;

— set Dcd to "true" if the Completion Diagnostics functional unit is selected;

— set Dhcr to "true" if the Heuristic Containment Required functional unit is selected;
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set Du to "true" if the Unchained Transactions functional unit is selected;

set DI to "true" if either the Commit functional unit or the One-phase Commit functional unit is selected and if
the Chained Transactions functional unit is also selected,;

set DI to "true" if either or both of the Commit functional unit and the One-phase Commit functional unit is
selected, and if the Unchained Transactions functional unit is also selected, Begin-Transaction = "true”;

if Dl is set to "true" and no other dialogues with DI set to "true" exist, set Nr to "true" and set Npa to "true";
if Confirmation = "always", then set Dcr to "true";

set Dcrr to "true" if the Commit functional unit is selected and the Dynamic Commit functional unit is not
selected, or the Dynamic Commit functional unit is selected and Subordinate-may-send-ready is set to "true";

set Dcsr to "true" if the Dynamic Commit functional unit is selected and Superior-may-send-ready is set to
"true";

if DI = "true" and Dco = "false", then set Nsubop to "true";

if DI = "true" and Dop = "true", then set Nopra to "true";

if DI = "true" and Dco = "true", then set Ncora to "true";

if DI = "true", then set Neera to "false”;

if DI = "true" and Dcrr = "true" and either Dores = "false" or Ntch = "true", then set D2exp to "true";
if D2exp = "true", then set N2exp to "true";

if DI = "true" and Dcsr = "true" and Dcrr = "false" and either Dres = "false" or Ntch = "true", then set Dex to
"true";

if DI = "true" and Dco = "false" and either Dres = "false" or Ntch = "true", then set Dsopex to "true" and Dex
to "true" and Nsopex to "true";

if Dex = "true", then set Nex to "true".

Action related to TP-BEGIN-DIALOGUE indication:

set Dsup to "true";

set Ndial to "true";

set Dsh to "true" if the Shared Control functional unit is selected,;

set Dh to "true" if the Handshake functional unit is selected,;

set Dco to "true" if the Commit functional unit is selected;

set Dop to "true" if the One-phase Commit functional unit is selected;

set Dro to "true” and Nro to "true” if the Read-only functional unit is selected;

set Dee to "true" and Nee to "true" if the Early-exit functional unit is selected,;

if Dro = "true" or Dee = "true", then set Dres to "true";

if Dres = "true" or Dop = "true", then set Dores to "true";

set Ddyn to "true” if the Dynamic Commit functional unit is selected;

set Dip to "true" and Nip to "true" if the Implicit Prepare functional unit is selected;
set Dcd to "true” if the Completion Diagnostics functional unit is selected;

set Dhcr to "true" if the Heuristic Containment Required functional unit is selected;
set Du to "true” if the Unchained Transactions functional unit is selected;

set DI to "true" if either the Commit functional unit or the One-phase Commit functional unit is selected and if
the Chained Transactions functional unit is also selected;

set DI to "true" if either or both of the Commit functional unit and the One-phase Commit functional unit is
selected, and if the Unchained Transactions functional unit is also selected, Begin-Transaction = "true";
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— if DI ="true" and Nip = "true", then set Npa to "true”;
— if Confirmation = "always", then set Dcr to "true”, otherwise set Nsupest to "true”;

— set Dcsr to "true” if the Commit functional unit is selected and the Dynamic Commit functional unit is not
selected, or the Dynamic Commit functional unit is selected and Subordinate-may-send-ready is set to "true";

— set Dcrr to "true" if the Dynamic Commit functional unit is selected and Superior-may-send-ready is set to
"true”;

— if DI ="true" and Dco = "true", then set Nsupco to "true";

— if DI ="true" and Dco = "false", then set Nsupop to "true";

— if DI ="true" and Dco = "true", then set Ncora to "true";

— if DI = "true" and Dop = "true" and Ddyn = "false", then set Ncora to "true";
— if DI = "true" and Dop = "true" and Ddyn = "true", then set Nopra to "true";

— if DI = "true" and (Dcsr = "true" and Dcrr = "true" and Check-ready-directions is absent or set to "true") or
(Dcsr = "true" and Dcrr = "false"), then set Ntch to "true";

— if Dee = "true" and DI = "true", then set Neera to "true";

— if DI = "true" and Dcsr = "true" and either Dcrr = "false" or Ntch = "true", then set Dex to "true" and Nex to
"true".

Action related to TP-PREPARE indication, TP-READY indication, or TP-ONE-PHASE indication osuples or
dialogue:

— if Dsup is "true", then set Npa to "true".
Action related to TP-COMMIT request:
— set Ntto "true".

Action related to TP-COMMIT-COMPLETE indication or TP-ROLLBACK-COMPLETE indication or
TP-UNKNOWN-COMPLETE indication

If this is the last dialogue to be processed for the indication, then:

set Nt to "false”;

— set Nsubop to "false";

—  set Nsupop to "false";

— set Nsupco to "false";

— set Ntch to "false";

— set Nopr to "false";

— set Nror to "false";

— set Nopra to "false";

— set Neer to "false";

— set Nunki to "false";

— set Nsopex to "false";

— set Nex to "false";

— set N2exp to "false”;

— ifthere exists at least one dialogue with DI set to "true", then:

— if on the dialogue where Dsup is "true”, DI is "false", then set Nr to "true" and set Npa to "true";
— if Nr ="false" and Nip = "true", then set Npa to "true";

— if there exists aubordinate dialogue with DI = "true" and Dco = "false", then set Nsubop to "true";
— if there exists auperior dialogue where Dl is "true" and Dco is "true", then set Nsupco to "true";
— if there exists superior dialogue where Dl is "true" and Dco is "false", then set Nsupop to "true";
— if there exists a dialogue where DI = "true" and Dco = "true", then set Ncora to "true";

— if there exists auperior dialogue where DI = "true" and Dop = "true" and Ddyn = "false”, then set Ncora
to "true";
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— if there exists aubordinate dialogue where DI = "true” and Dop = "true" and Ddyn = "false", then set
Nopra to "true";

— if there exists a dialogue where DI = "true" and Dop = "true" and Ddyn = "true", then set Nopra to "true";
— if there exists a dialogue where D2exp = "true", then set N2exp to "true”;

— if there exists a dialogue where Dex = "true", then set Nex to "true”;

— if there exists a dialogue where Dsopex = "true”, then set Nsopex to "true";

— if Nr = "false" and on theuperior dialogue (Dcsr = "true" and Dcrr = "true” and Check-ready-directions
is absent or set to "true") or (Dcsr = "true™ and Dcrr = "false"), then set Ntch to "true”.

[A] Action related to TP-READ-ONLY request:
— set Ntto "true";
— set Nror to "true”.

[B] Action related to TP-READ-ONLY indication:
— set Droi to "true”;

— if either of a TP-EARLY-EXIT indication or a TP-READ-ONLY indication has been received for all
coordinated subordinate dialogues and Nee is "true" and Nr is "false", then set Neera to "true”;

— if Du ="true" and of = "false" and Dg = "false", then set DI to "false";
— if Du="true" and D2exp = "true", then set D2exp to "false” and N2exp to "false";
— if Du="true" and Dex = "true", then set Dex to "false" and Nex to "false";
— if Du="true" and Dsopex = "true", then set Dsopex to "false" and Nsopex to "false";
— if there exists a dialogue where D2exp = "true", then set N2exp to "true";
— if there exists a dialogue where Dex = "true", then set Nex to "true";
— if there exists a dialogue where Dsopex = "true", then set Nsopex to "true”.
[C] Action related to TP-ONE-PHASE request:
— set Ntto "true";
— set Nopr to "true".
[D] Action related to TP-ONE-PHASE indication:
— set Dopi to "true";
— if Du="true" and D2exp = "true", then set D2exp to "false" and N2exp to "false";
— if Du="true" and Dex = "true", then set Dex to "false" and Nex to "false";
— if there exists a dialogue where D2exp = "true", then set N2exp to "true";
— if there exists a dialogue where Dex = "true", then set Nex to "true”.
[E] Action related to TP-COMPLETION-REPORT indication:
— set Dcra to "false".
[F] Action related to TP-COMMIT indication for subordinate dialogue:
— if Dcd = "true", then set Dcra to "true".
[G] Action related to TP-EARLY-EXIT request:
— set Ntto "true";
— set Neer to "true".
[H] Action related to TP-EARLY-EXIT indication:
— set Deei to "true";

— if either of a TP-EARLY-EXIT indication or a TP-READ-ONLY indication has been received for all
coordinated subordinate dialogues and Nee = "true" and Nr = "false", then set Neera to "true";

—  if Du = "true", set DI to "false";

— if Du="true" and D2exp = "true", then set D2exp to "false" and N2exp to "false";
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— if Du = "true" and Dex = "true", then set Dex to "false" and Nex to "false";
— if Du ="true" and Dsopex = "true", then set Dsopex to "false" and Nsopex to "false”;
— if there exists a dialogue where D2exp = "true”, then set N2exp to "true”;
— if there exists a dialogue where Dex = "true", then set Nex to "true”;
— if there exists a dialogue where Dsopex = "true", then set Nsopex to "true”.
[J] Action related to TP-UNKNOWN indication:
—  set Nunki to "true";
— set Dhr to "false”.
[K] Action related to TP-UNKNOWN-COMPLETE indication:
— set Nunki to "false".
[L] Action related to TP-READY indication on thseiperior dialogue:
— if Du = "true" and Dex = "true", then set Dex to "false" and Nex to "false";

— if there exists a dialogue where Dex = "true", then set Nex to "true”.

A5 Node Crash

The TPSUI is aware of a node crash through local means. If the node is in the active or read-only or early-exit or one-
phase state, the state tables will not be reinstantiated and the bound data under the control of the TPSUI will be placed
into the initial state through local means. If the node is in the ready or decided (commit) state, the state tables will be
reinstantiated in state 20 for all dialogues having a coordination level of commitment, with the following predicates set to
true: Db, Dhr, DI, Dsup (for thsuperior dialogue; false for all other dialogues), Npa, Nt.

A.6 Keys

In the state table:
— each column (except the left one) represents a state;

— each row represents a service primitive (optionally with attributes).

Below the number of each state, the predicates that are always true in this state are listed. The predicates do not have tc
be tested within the state table. This information is given to help the reader.

The intersection of a row and a column represents all transitions that may be fired in the given state for the given service
primitives. This intersection contains zero, one or more subcells that represent each a transition.

Example 1:

~Dsup
TP-DEFERRED-END-DIALOGUE req DI
“De

[d]

The left column lists service primitives which are the input events. When the service primitive is followed by an "*" the
event shall be applied to abordinated dialogues; if there is not at least oreordinated dialogue, then and only then, is
the event applied to the node contingency table.

In the upper part of the subcell, some variables may be listed. The transition is fired only if all the variables listed in the

cell have the required value; in the example above, DI shall be "true" and both Dsup and De shall be "false" (*Dsup
means NOT Dsup) in order for the transition to fire.
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In the middle of the subcell a number indicates the resulting state; in the example, the resulting stateis 2.

If the resulting state is followed by an "*", then this is the resulting state of all coordinated dialogues; in this case the
actions are performed only once.

At the lower part of the cell, the action(s) to be performed are listed in square brackets. Zero, one, or more actions may be
performed when atransition is fired. These actions shall be performed left to right.

Example 2

11

DI

Dsup
TP-HANDSHAKE indication Dh
Dsh
10

“Dsup
Dsh
10

[o][p]

For a given state and a given service primitive, if more than one subcell appears, the upper one shall be considered first.
At most one transition shall be fired for each intersection. If no transition fires, it is treated as a blank intersection. In the
example above, if Dsup is "false" and Dsh is "true”, the transition in the bottom subcell fires, the actions [0] and [p] are
executed and the resulting stateis 10.

A7 Blank intersections

For a given state and a given service primitive, if no transition applies, i.e. the relevant intersection is blank, then the
issuance of the service primitive is illegal. If the service primitive is a request or a response, then any effect is a local
matter (typically, alocal warning will be issued).

NOTE — See ITU-T Rec. X.862] ISO/IEC 10026-3 for information on why blank intersections involving indications and confirms
shall not occur.

A.8 Node Contingency Table

Thistableisutilized if and only if the following conditions are true:
— there is a transaction at the TPSUI,;

— there are no longer awgordinated dial ogues.

NOTE — This can only occur if the node was a root node in the transaction and a TP-READ-ONLY indication or a TP-EARLY-EXIT
indication has been issued for all dialogues that were involved in the transaction.

A.8.1 NodeContingency Tablerelated variables

A number of variables are used exclusively in the Node Contingency Table. The name of these variables starts with an
"X" to distinguish them from Node-related variables; they are the following:

— Xcia (CompletionIndication Allowed): This variable, when set to "true", indicates thattthasaction is in the
termination phase, a TP-DONE request is not owed, and that a TP-COMMIT-COMPLETE indication or a
TP-ROLLBACK-COMPLETION indication may be issued.

— Xcri (CompletionRequestlssued): This variable, when set to "true", indicates that a TP-COMMIT request or a
TP-ONE-PHASE request has been issued by a TPSUI wittoomlinated dialogues, and that a TP-COMMIT
indication or a TP-ROLLBACK indication may be issued.
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— Xdo (DoneOwed): This variable, when set to "true", indicates that a TP-DONE request is owed from a TPSUI with
no coordinated dialogues before a TP-COMMIT-COMPLETE indication or a TP-ROLLBACK-COMPLETE
indication can be issued.

—  Xrbck (RollIBaCK): This variable, when set to "true”, indicates that the current transaction is being rolled back.

A.8.2 NodeContingency Table

If one of the services below is invoked when there iscowdinated dialogue remaining, then the "Predicates" are
checked to determine whether the service is valid. Then the "Values to set" actions are implemented.

Service Predicates Valuesto set

TP-COMMIT req Nr, ~Nt, Npa, Ncora Nt to "true", Xcri to "true".

TP-COMMIT ind Nr, Nt, Xcri, ~Xdo, *Xrbck | Xdo to "true".

TP-DONE req Nr, Nt, Xdo Nfato "false”, Npato "true" ; Xdo to "false” ; Xciato
"true".

TP-COMMIT-COMPLETE ind Nr, Nt, Xcri, Xcia Nfato "false", Npato "false"; Xdo to "fase"; Xciato
"true".

TP-ROLLBACK req Nr, "Nt Xdo to "true”, Xrbck to "true".

TP-ROLLBACK ind Nr, ("Nt or Xcri) Xdo to "true", Xrbck to "true", Xcri to "false".

TP-ROLLBACK-COMPLETE ind Nr, Nt, ~Xdo, Xrbck, Xcia | Nrto"fase", Ntto "false", Xrbck to "false”, Npato
"false".

TP-ONE-PHASE req Nr, ~Nt, Npa, Nopra Nt to "true", Xcri to "true".

A9 Service State Table

Table A.1 contains the OSI TP Service State Table.
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Table A.1/X.861 (sheet 1 of 48) — Service State Table

State 1 2 3 4 5 6 7 8 9 10
Predicates ADsh | ADsh | "Dsh Dsh Dsh Dsh
Dh Dh Dh Dh Dh
Event DI DI
TP-DATA req Dsup Dsup
“Dcr “Dcr
Dsh
2 7
[b] [b]
"Dsup “Dsup
Dsh
2 7
TP-DATA ind Dsup Dsup Dsup
Dsh Dsh
2 3 6
"Dsup | “Dsup “Dsup
“Dcr “Dcr “Dcr
Dsh Dsh
2 3 6
[o] [o] [o]
TP-BEGIN-DIALOGUE req ANdial
((Commit FU not selected and 2
One-phase Commit FU not selected) or [v]
(Unchained Transactions and Nsupest
Begin-Transaction = "false")) 2
ie coord level = "none” [v]
TP-BEGIN-DIALOGUE req ANdial
((Commit FU selected and ANt
Dynamic Commit FU not selected) and ANsopex
((Chained Transactions) or 2
(Unchained Transactions and [v]
Begin-Transaction = "true") and Nsupest
(neither Read-only or Early-exit selected)) ANt
~Nsopex
ie coord level = "commitment" (static) 2
and will be two-phase expected branch [v]
TP-BEGIN-DIALOGUE req ANdial
((Commit FU selected and ANt
Dynamic Commit FU not selected) and Ntch
((Chained Transactions) or ANsopex
(Unchained Transactions and 2
Begin-Transaction = "true") and [v]
(Read-only and/or Early-exit selected)) Nsupest
ANt
Ntch
~Nsopex
2
M
ANdial
ANt
ANtch
2
M
Nsupest
ANt
ie coord level = "commitment" (static) ANtch
and may be two-phase expected branch 2
depending on tree checking [v]
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Table A.1/X.861 (sheet 2 of 48) — Service State Table

11 12 13 14 15 16 16.1 17 18 19 20 21 22 23 24 25
ADsh | "Dsh | "Dsh Dsh
Dh Dh Ddyn
"Dl ~DI DI DI DI DI DI DI DI DI DI DI DI DI
Dsup
“Dcr
19
[b]
~Dsup
19
Dsup Dsup
Dsh
11 16
Dsup "Dsup
Dcr
Dsh
11 16

Recommendation X.861

(12/97)

89



Table A.1/X.861 (sheet 3 of 48) — Service State Table

State 1 2 3 4 5 6 7 8 9 10
Predicates ADsh | "Dsh | "Dsh Dsh Dsh Dsh
Dh Dh Dh Dh Dh
Event DI DI
TP-BEGIN-DIALOGUE req ANdial
((Commit FU not selected) and ANt
(One-phase Commit FU selected and Ntch
((Chained Transactions) or AN2exp
(Unchained Transactions and ANex
Begin-Transaction = "true") and 2
(Read-only and/or Early-exit selected)) [v]
Nsupest
ANt
ANsupco
ANsupop
Ntch
~N2exp
Nex
2
v
ANdial
ANt
ANtch
2
v
Nsupest
ANt
ANsupco
ANsupop
ie coord level = "one-phase commitment" ANtch
and may be static one-phase exclusive 2
branch depending on whether tree checking [v]
TP-BEGIN-DIALOGUE req ANdial
((Commit FU not selected) and ANt
(One-phase Commit FU selected and AN2exp
((Chained Transactions) or ANex
(Unchained Transactions and 2
Begin-Transaction = "true") and [v]
(neither Read-only or Early-exit selected)) Nsupest
ANt
ANsupco
ANsupop
~N2exp
"Nex
ie coord level = "one-phase commitment" 2
and will be static one-phase exclusive branch [v]
TP-BEGIN-DIALOGUE req ANdial
((Commit FU selected and ANt
Dynamic Commit FU selected) and ANsopex
(Unchained Transactions and 2
Begin-Transaction = "true") and [v]
(none of Read-only or Early-exit or Nsupest
One-phase selected) and ANt
(Subordinate-may-send-ready = "true") ANsopex
and (Check-ready-directions = "true" or 2
absent)
ie coord level = "commitment" (dynamic)
and two-phase expected, not exclusive [v]
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Table A.1/X.861 (sheet 4 of 48) — Service State Table

11 12 13 14 15 16 16.1 17 18 19 20 21 22 23 24 25
ADsh | "Dsh | "Dsh Dsh
Dh Dh Ddyn
~DI ~DI DI DI DI DI DI DI DI DI DI DI DI DI
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Table A.1/X.861 (sheet 5 of 48) — Service State Table

and not two-phase expected, but exclusive

V]

State 1 2 3 4 5 6 7 8 9 10
Predicates ADsh | ~Dsh | "Dsh Dsh Dsh Dsh
Dh Dh Dh Dh Dh
Event DI DI
TP-BEGIN-DIALOGUE req ANdial
((Commit FU selected and ANt
Dynamic Commit FU selected) and ~Ntch
(Unchained Transactions and "Nsopex
Begin-Transaction = "true") and 2
(none of Read-only or Early-exit or V]
One-phase selected) and Nsupest
(Subordinate-may-send-ready = "true") ANt
and (Check-ready-directions = "false") ANtch
"Nsopex
ie coord level = "commitment” (dynamic) 2
and two-phase expected, not exclusive V]
TP-BEGIN-DIALOGUE req ANdial
((Commit FU selected and ANt
Dynamic Commit FU selected) and Ntch
(Unchained Transactions and "Nsopex
Begin-Transaction = "true") and 2
(Read-only and/or Early-exit and/or V]
One-phase selected) and Nsupest
(Subordinate-may-send-ready = "true") ANt
and (Check-ready-directions = "true" or Ntch
absent)) ANsopex
2
M
ANdial
ANt
ANtch
2
M
Nsupest
ANt
ie coord level = "commitment” (dynamic) ~Ntch
and may be two-phase expected, not exclusive 2
depending on whether tree checking V]
TP-BEGIN-DIALOGUE req ANdial
((Commit FU selected and ANt
Dynamic Commit FU selected) and ~Ntch
(Unchained Transactions and 2
Begin-Transaction = "true") and V]
(Read-only and/or Early-exit and/or Nsupest
One-phase selected) and ANt
(Subordinate-may-send-ready = "true") ANtch
and (Check-ready-directions = "false")) 2
ie coord level = "commitment” (dynamic) [v]
and not two-phase expected, not exclusive
TP-BEGIN-DIALOGUE req ANdial
((Commit FU selected and ANt
Dynamic Commit FU selected) and ANex
(Unchained Transactions and 2
Begin-Transaction = "true") and V]
(none of Read-only or Early-exit selected) & | Nsupest
(Subordinate-may-send-ready = "false") ANt
and (Check-ready-directions = "true" or absent)| “~Nex
ie coord level = "commitment” (dynamic) 2
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Table A.1/X.861 (sheet 6 of 48) — Service State Table

11 12 13 14 15 16 16.1 17 18 19 20 21 22 23 24 25
ADsh | "Dsh | "Dsh Dsh
Dh Dh Ddyn
~DI ~DI DI DI DI DI DI DI DI DI DI DI DI DI
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Table A.1/X.861 (sheet 7 of 48) — Service State Table

State 1 2 3 4 5 6 7 8 9 10
Predicates ADsh | ~Dsh | "Dsh Dsh Dsh Dsh
Dh Dh Dh Dh Dh
Event DI DI
TP-BEGIN-DIALOGUE req ANdial
((Commit FU selected and ANt
Dynamic Commit FU selected) and ~Ntch
(Unchained Transactions and ANex
Begin-Transaction = "true") and 2
(none of Read-only or Early-exit selected) V]
(Subordinate-may-send-ready = "false") Nsupest
and (Check-ready-directions = "false") ANt
ANtch
Nex
ie coord level = "commitment” (dynamic) 2
and not two-phase expected, but exclusive V]
TP-BEGIN-DIALOGUE req ANdial
((Commit FU selected and ANt
Dynamic Commit FU selected) and Ntch
(Unchained Transactions and ANex
Begin-Transaction = "true") and 2
(Read-only and/or Early-exit selected) V]
(Subordinate-may-send-ready = "false") Nsupest
and (Check-ready-directions = "true" or ANt
absent)) Ntch
"Nex
2
M
ANdial
ANt
ANtch
2
M
Nsupest
ANt
ie coord level = "commitment” (dynamic) ~Ntch
and not two-phase expected, may be exclusive 2
depending on whether tree checking [v]
TP-BEGIN-DIALOGUE req ANdial
((Commit FU selected and ANt
Dynamic Commit FU selected) and ~Ntch
(Unchained Transactions and 2
Begin-Transaction = "true") and [v]
Read-only and/or Early-exit selected) Nsupest
(Subordinate-may-send-ready = "false") ANt
and (Check-ready-directions = "false")) ~Ntch
ie coord level = "commitment” (dynamic) 2
and not two-phase expected, not exclusive V]
TP-BEGIN-DIALOGUE ind ANdial
(Polarized Control selected) 3
(w]
TP-BEGIN-DIALOGUE ind ANdial
(Shared Control selected) 2
(w]
TP-BEGIN-DIALOGUE rsp Dsup Dsup Dsup Dsup
(Result = "accepted") Dcr Dcr Dcr Dcr
2 3 5 7
[c] [c] [c] [c]
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Table A.1/X.861 (sheet 8 of 48) — Service State Table

11 12 13 14 15 16 16.1 17 18 19 20 21 22 23 24 25
ADsh | "Dsh | "Dsh Dsh
Dh Dh Ddyn
"Dl ~DI DI DI DI DI DI DI DI DI DI DI DI DI
Dsup Dsup | Dsup Dsup
Dcr Dcr Dcr Dcr
Db
14 18 19 23
[c] [c] [ [c]
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Table A.1/X.861 (sheet 9 of 48) — Service State Table

State 1 2 3 4 5 6 7 8 9 10
Predicates ADsh | ADsh | "Dsh Dsh Dsh Dsh
Dh Dh Dh Dh Dh
Event DI DI
TP-BEGIN-DIALOGUE rsp ~Nrn ANrn ANrn ANrn
(Result = "rejected") Dsup Dsup Dsup Dsup
1 1 1 1
[a] [a] [a] [a]
TP-BEGIN-DIALOGUE cnf ADsup | “Dsup | “"Dsup “Dsup
(Result = "accepted") Dcr Dcr Dcr Dcr
2 3 4 6
[c] [c] [c] [c]
TP-BEGIN-DIALOGUE cnf ADsup | “Dsup | “"Dsup “Dsup
(Result = "rejected" and ~DI DI DI DI
Rollback = "false") "Da "Da "Da "Da
1 1 1 1
[a] [a] [a] [a]
"Dsup | “Dsup | "Dsup “Dsup
DI DI DI DI
“Da “Da “Da “Da
25 25 25 25
[p] [p] [p] [p]
TP-BEGIN-DIALOGUE cnf
(Result = "rejected" and
Rollback = "true")
TP-END-DIALOGUE req ~DI
(Confirmation = "true") “Dcr
11
[b]
TP-END-DIALOGUE req ~DI
(Confirmation = "false") “Dcr
1
[a]
TP-END-DIALOGUE ind ~DI DI DI DI
(Confirmation = "true") “Dcr ~Dcr | “Dcr “Dcr
Dsh Dsh
12 12 2 9
[o] [o] [o] [o]
TP-END-DIALOGUE ind ~DI DI DI DI
(Confirmation = "false") “Dcr ~Dcr | “Dcr “Dcr
Dsh Dsh
1 1 1 1
[a] [a] [a] [a]
TP-END-DIALOGUE rsp
TP-END-DIALOGUE cnf
TP-U-ERROR req Dsup Dsup Dsup
“Dcr “Dcr Dsh “Dcr
2 4 6 2 6 6 11
[b] [b] [b]
"Dsup | “Dsup “Dsup
2 4 2
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Table A.1/X.861 (sheet 10 of 48) — Service State Table

11 12 13 14 15 16 16.1 17 18 19 20 21 22 23 24 25
ADsh | "Dsh | "Dsh Dsh
Dh Dh Ddyn
~DI ~DI DI DI DI DI DI DI DI DI DI DI DI DI
ANrn ANrn ANrn ANrn ANrn ANrn
Dsup Dsup Dsup | Dsup | Dsup Dsup
Db
1 1 1 1 1 1
[a] [a] [a] [a] [a] [a]
“Dsup "Dsup | "Dsup "Dsup | "Dsup
Dcr Dcr Dcr Dcr Dcr
Db Db
13 15 16 23 24
[c] [c] [c] [c] [c]
Dsup “Dsup "Dsup | "Dsup "Dsup | "Dsup
~DI Db Db
"Da “Da "Da "Da "Da "Da
1 1 25 25 23 23 *
[al [a] [pln] | [pIIn] (eIl | [Pl
Dsup
DI
“Da
25
[p]
~Dsup
"Da
Db
23 *
[p][f]
Dsh
1
[a]
1
[a]
1
[a]
Dsup Dsup
Dcr
2 2
[b] [b]
Dsup "Dsup
2 2
Recommendation X.861 (12/97)
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Table A.1/X.861 (sheet 11 of 48) — Service State Table

[p]

[p]

[p]

[p]

State 1 2 3 4 5 6 7 8 9 10
Predicates ADsh | "Dsh | "Dsh Dsh Dsh Dsh
Dh Dh Dh Dh Dh
Event DI DI
TP-U-ERROR ind Dsup Dsup Dsup
Dsh ADsh
5 3 3
Dsup Dsup
Dsh Dsh
2 2
"Dsup | “Dsup “Dsup
“Dcr “Dcr “Dcr
Dsh ADsh
5 3 3
[o] [o] [o]
Dsup “Dsup
“Dcr “Dcr
Dsh Dsh
2 2 7 7 12 7
[o] [o]
TP-U-ABORT req Dsup Dsup Dsup Dsup
“Dcr “Dcr “Dcr “Dcr
DI DI DI DI DI DI DI
1 1 1 1 1 1 1 1 1
[a] [a] [a] [a] [a] [a] [a] [a] [a]
Dsup Dsup Dsup Dsup
“Dcr “Dcr “Dcr “Dcr
DI DI DI DI DI
23 * 23 * 23 * 23 * 23 * 23 * 23 *
[pIIf] [P | [pIIf] | (PN | (e[ | [pI(fl { [P]If]
"Dsup | “Dsup “Dsup “Dsup
DI DI DI DI
1 1 1 1
[a] [a] [a] [a]
"Dsup | “Dsup “Dsup “Dsup
DI DI DI DI
23 * 23 * 23 * 23 *
[pIIf] [pIIf] [pIIf] [pIIf]
TP-U-ABORT ind Dsup Dsup | Dsup Dsup
(Rollback = "false") ~DI DI DI DI
1 1 1 1
[a] [a] [a] [a]
"Dsup | “Dsup | "Dsup “Dsup
“Dcr “Dcr “Dcr “Dcr
DI DI DI DI DI DI DI
1 1 1 1 1 1 1 1 1
[a] [a] [a] [a] [a] [a] [a] [a] [a]
Dx Dx Dx Dx Dx Dx Dx
“Dcr “Dcr “Dcr “Dcr
25 25 25 25 25 25 25
[p] [p] [p] [p] [p] [p] [p]
Dar Dar Dar Dar
“Dcr “Dcr “Dcr “Dcr
25 25 25 25
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Table A.1/X.861 (sheet 12 of 48) — Service State Table

11 12 13 14 15 16 16.1 17 18 19 20 21 22 23 24 25
ADsh | "Dsh | "Dsh Dsh
Dh Dh Ddyn
~DI ~DI DI DI DI DI DI DI DI DI DI DI DI DI
Dsup Dsup
Dsh
3 3
Dsup
Dsh
2
"Dsup “Dsup
“Dcr
Dsh
3 3
[o] [o]
~Dsup
Dsh
2
[o]
Dsup Nfa
"Dcr Db
DI DI "Du
1 1 1 1 "De
[a] [a] [a] [a] 21
Dsup Dsup | Dsup [plle]
“Dcr “Dcr “Dcr Nfa Nfa
DI DI Db Db Db
23 * 23* 23* 23* 23 * 23 * 23* 23* 20 Du 23
[pIlf] | [pIIf] | [(PIEf] | PN | [PIEF] | [edCfT | [PIIf] | [PIIf] [p] "De [p]
"Dsup 21
~DI [p]
1 Nfa
[a] Db
"Dsup "Dsup | "Dsup De
DI 21
23 * 23 * 23 * [p]
[pIlf] [pIffl | [pIIf]
Dsup Dsup | ”~Db Db Dsup
~DI Nroq Du “Du Db
1 "De “De 23*
[a] 20 21 21* [Pl
~Dsup [pI0] | [pICOM { [eI0NG]
Dcr ADsup Dsup | ”~Db Db
DI ~DI Droi Neer Du Du
1 1 1 1 1 "De “De
[a] [a] [a] [a] [a] 20 21 21+ "Dsup
Dx Dx Dx Dx “Dsup 9]0} [Pl [pI[l] ~Dcr
Dcr ADcr | “Dcr Deei Db Db Db Db
25 25 25 25 1 De De 23 23 *
[p] [l | [pln] | [pIn] [a] 21 21 [p] [p101
Dar [elll | [pl
“Dcr
25
[p]
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Table A.1/X.861 (sheet 13 of 48) — Service State Table

State 1 2 3 4 5 6 7 8 9 10
Predicates ADsh | "Dsh | "Dsh Dsh Dsh Dsh
Dh Dh Dh Dh Dh
Event DI DI
TP-U-ABORT ind Dsup Dsup | Dsup Dsup
(Rollback = "true") DI DI DI DI DI DI DI
23 * 23 * 23 * 23 * 23 * 23 * 23 *
[pIif] [pIlf] | [eIifl | [eIfT | [eIf] | [PIfT | [PIIf]
"Dsup | “Dsup | "Dsup “Dsup
“Dcr “Dcr “Dcr “Dcr
DI DI DI DI
23 * 23 * 23 * 23 *
[pIif] [pIif] | [pIif] [pIif]
TP-P-ABORT ind ~DI DI DI DI DI DI ~DI
(Rollback = "false") 1 1 1 1 1 1 1 1 1
[a] [a] [a] [a] [a] [a] [a] [a] [a]
Dsup Dsup Dsup Dsup
Dcr Dcr Dcr Dcr
DI DI DI DI
1 1 1 1
[a] [a] [a] [a]
Dx Dx Dx Dx Dx Dx Dx
25 25 25 25 25 25 25
[p] [p] [p] [p] [p] [p] [p]
TP-P-ABORT ind Dsup Dsup Dsup Dsup
(Rollback = "true" “Dcr “Dcr “Dcr “Dcr
Diagnostic » = "begin-tr.-reject") DI DI DI DI DI DI DI
23 * 23 * 23 * 23 * 23 * 23* 23 *
[pIif] [pIlf] | [elifl | [elifl | [PIfT | [eI(fl | [pIf]
ADsup | “Dsup “Dsup “Dsup
DI DI DI DI
23 * 23 * 23 * 23 *
[pIif] [pIif] [pIif] [pIif]
TP-P-ABORT ind
(Rollback = "true"
Diagnostic = "begin-tr.-reject")
TP-GRANT-CONTROL req Dsup Dsup
“Dcr “Dcr
Dsh
3 3
[b] [b]
Dsup “Dsup
Dsh
3 3
TP-GRANT-CONTROL ind Dsup | Dsup
2 2
“Dsup | “"Dsup
“Dcr “Dcr
2 2

[0]

[0]
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Table A.1/X.861 (sheet 14 of 48) — Service State Table

11 12 13 14 15 16 16.1 17 18 19 20 21 22 23 24 25
ADsh | "Dsh | "Dsh Dsh
Dh Dh Ddyn
~DI ~DI DI DI DI DI DI DI DI DI DI DI DI DI
Dsup Dsup | Dsup
DI
23 * 23 * 23 *
[p]rf] [pIlfl | [pIIf]
“Dsup Dsup | "Dsup Droi
“Dcr Dcr “Dcr “Dcr Deei
DI Db
23 * 23 * 23 * 23 * 23 * 23 * 23 * 23 * 23 *
[pItf] | [eI(f] | [pI(f] | (o] | [eI(f | [pI(f] | [PIT | [pIF] | [PIIf]
DI ~DI ADsup Db Db Db
1 1 1 1 Droi "Du “Du Dsup
[a] [a] [a] [a] 1 "De "De Dcr
Dsup [a] 21 21* 1
Der ~Dsup [pINre] | [pI((e] | [a]
DI Deei Db Db Db
1 1 Du Du Dsup
[a] [a] "De "De ~Dcr
21 21* 23
(eI | [Pl | [p]
Db Db Db Db Db
Dx Dx Dx Dx De De "Dsup
25 25 25 25 20 21 21* 23 23*
] | [pl | [plin] | [plin] (pI0 | [Pl | [pI0 | (el | (o0
Dsup
Dcr "Droi
DI DI Deei Db
23 * 23 * 23 * 23 * 23 * 23 * 23 * 23 * 23 *
[Pl [_[PIf] | [PIF] | [P | [PIIf1 | [PIEFT | [PIFL | [PICAD | [PILF]
"Dsup
DI
23 *
[pIlf]
Db
Dx
23 *
[pIlf]
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Table A.1/X.861 (sheet 15 of 48) — Service State Table

State 1 2 3 4 5 6 7 8 9 10
Predicates ADsh | "Dsh | "Dsh Dsh Dsh Dsh
Dh Dh Dh Dh Dh
Event DI DI
TP-REQUEST-CONTROL req Dsup Dsup
“Dcr “Dcr
ADsh
3 7
[b] [b]
“Dsup “Dsup
ADsh
3 7
TP-REQUEST-CONTROL ind Dsup Dsup
Dsh ADsh
2 6
Dsup “Dsup
“Dcr “Dcr
Dsh ADsh
2 6
[o] [o]
TP-HANDSHAKE req Dsup Dsup
“Dcr “Dcr
Dh Dsh
6 8
[b] [b]
Dsup “Dsup
Dh Dsh
6 8
TP-HANDSHAKE ind Dsup Dsup | Dsup Dsup
Dh Dh Dh
Dsh Dsh
7 7 2 8
"Dsup | “Dsup | "Dsup “Dsup
“Dcr “Dcr “Dcr “Dcr
Dh Dh Dh
Dsh Dsh
7 7 2 8
[o] [o] [o] [o]
TP-HANDSHAKE rsp Dsup
“Dcr
ADsh
3
[b]
Dsup
“Dcr
Dsh
2 6 11
[b]
Dsup
ADsh
3
Dsup
Dsh
2
TP-HANDSHAKE cnf Dsup
2 7 12
Dsup
“Dcr
2

[1
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Table A.1/X.861 (sheet 16 of 48) — Service State Table

11

12

13

14

15

16

16.1

17

18

19

20

21

22

23

24

25

~DI

~DI

ADsh
Dh

Dsh
Dh

Dsh

DI

DI

Ddyn
DI

DI

Dsh

DI

DI

DI

DI

DI

DI

DI

DI

Dsup
Dh
Dsh
10

"Dsup
Dcr
Dh
Dsh
10

Recommendation X.861

(12/97)

103



Table A.1/X.861 (sheet 17 of 48) — Service State Table

State 1 2 3 4 5 6 7 8 9 10
Predicates ADsh | "Dsh | "Dsh Dsh Dsh Dsh
Dh Dh Dh Dh Dh
Event DI DI
TP-HDSKE&GRANT-CTL req Dsup
“Dcr
Dh
Dsh
13
[b]
~Dsup
Dh
Dsh
13
TP-HDSKE&GRANT-CTL ind Dsup | Dsup
Dh Dh
14 2
~Dsup | “"Dsup
“Dcr “Dcr
Dh Dh
14 2
[o] [o]
TP-HDSKE&GRANT-CTL rsp
TP-HDSKE&GRANT-CTL cnf
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Table A.1/X.861 (sheet 18 of 48) — Service State Table

11 12 13 14 15 16 16.1 17 18 19 20 21 22 23 24 25
ADsh | "Dsh | "Dsh Dsh
Dh Dh Ddyn
"Dl ~DI DI DI DI DI DI DI DI DI DI DI DI DI
Dsup
Dcr
2
[b]
~Dsup
2
Dsup
3
Dsup
“Dcr
3

[1
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Table A.1/X.861 (sheet 19 of 48) — Service State Table

State 1 2 3 4 5 6 7 8 9 10

Predicates ADsh | "Dsh | "Dsh Dsh Dsh Dsh
Dh Dh Dh Dh Dh

Event DI DI

TP-BEGIN-TRANSACTION req ANt
(Check-ready-directions absent) or Dsup
(Check-ready-directions = "true") Du

~DI
Dco
ADdyn
“Dres
"Nsopex
2
[a]
ANt
~Dsup
Du
~DI
Dco
ADdyn
Ntch
"Nsopex
2
[a]
ANt
~Dsup
Du
~DI
Dco
ADdyn
ANtch
Dres
2
[a]
ANt
"Dsup
Du
~DI
Dop
~Dco

“Dres

ANsupco

ANsupop
“N2exp
“Nex

2
[a]
ANt
~Dsup
Du
~DI
Dop
~Dco

Ntch

ANsupco

ANsupop

“N2exp
“Nex

2
[a]
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Table A.1/X.861 (sheet 20 of 48) — Service State Table

11 12 13 14 15 16 16.1 17 18 19 20 21 22 23 24 25
ADsh | "Dsh | "Dsh Dsh
Dh Dh Ddyn
~DI ~DI DI DI DI DI DI DI DI DI DI DI DI DI
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Table A.1/X.861 (sheet 21 of 48) — Service State Table

State 1 2 3 4 5 6 7 8 9 10

Predicates ADsh | "Dsh | "Dsh Dsh Dsh Dsh
Dh Dh Dh Dh Dh
Event DI DI

ANt
"Dsup
Du
DI
Dop
~Dco
~Nsupco
~Nsupop
ANtch
Dres
2
[a]
ANt
"Dsup
Du
DI
Ddyn
Dcrr

Dores
"Nsopex
2
[a]
ANt
~Dsup
Du
DI
Ddyn
Dcrr

Dores
Ntch
"Nsopex
2
[a]
ANt
Dsup
Du
DI
Ddyn
Dcsr
“Dcrr
“Dres
“Nex

[a]
ANt
"Dsup
Du
DI
Ddyn
Dcsr
“Dcrr
Ntch
“Nex

[d]
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Table A.1/X.861 (sheet 22 of 48) — Service State Table

11 12 13 14 15 16 16.1 17 18 19 20 21 22 23 24 25
ADsh | "Dsh | "Dsh Dsh
Dh Dh Ddyn
~DI ~DI DI DI DI DI DI DI DI DI DI DI DI DI
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Table A.1/X.861 (sheet 23 of 48) — Service State Table

State 1 2 3 4 5 6 7 8 9 10

Predicates ADsh | "Dsh | "Dsh Dsh Dsh Dsh
Dh Dh Dh Dh Dh
Event DI DI

ANt
"Dsup
Du
DI
Ddyn
ANtch
Dcrr
Dores

[a]
ANt
~Dsup
Du
DI
Ddyn
ANtch
“Dcrr

Dres

[d]
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Table A.1/X.861 (sheet 24 of 48) — Service State Table

11 12 13 14 15 16 16.1 17 18 19 20 21 22 23 24 25
ADsh | "Dsh | "Dsh Dsh
Dh Dh Ddyn
~DI ~DI DI DI DI DI DI DI DI DI DI DI DI DI
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Table A.1/X.861 (sheet 25 of 48) — Service State Table

State 1 2 3 4 5 6 7 8 9 10

Predicates ADsh | "Dsh | "Dsh Dsh Dsh Dsh
Dh Dh Dh Dh Dh
Event DI DI

TP-BEGIN-TRANSACTION req ANt
(Check-ready-directions = "false") "Dsup
Du
~DI
Ddyn
Dcrr
Dores
ANtch
"Nsopex
2
[a]
ANt
"Dsup
Du
~DI
Ddyn
Dcsr
“Dcrr
“Dres
ANtch
“Nex

[a]
ANt
"Dsup
Du
DI
Ddyn
ANtch
Dcrr

Dores

[a]
ANt
"Dsup
Du
DI
Ddyn
ANtch
“Dcrr

Dres

[d]

TP-BEGIN-TRANSACTION ind ANr ANr ANr ANr
Dsup Dsup | Dsup Dsup
Du Du Du Du
~DI ~DI ~DI ~DI
Dsh Dsh

[u] [u] [u] [u]

TP-DEFERRED-END-DIALOGUE req ~Dsup
DI
“De

[d]
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Table A.1/X.861 (sheet 26 of 48) — Service State Table

11 12 13 14 15 16 16.1 17 18 19 20 21 22 23 24 25
ADsh | "Dsh | "Dsh Dsh
Dh Dh Ddyn
~DI ~DI DI DI DI DI DI DI DI DI DI DI DI DI
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Table A.1/X.861 (sheet 27 of 48) — Service State Table

State 1 2 3 4 5 6 7 8 9 10
Predicates ADsh | "Dsh | "Dsh Dsh Dsh Dsh
Dh Dh Dh Dh Dh
Event DI DI
TP-DEFERRED-END-DIALOGUE ind Dsup Dsup | Dsup Dsup
DI DI DI DI
“De “De “De “De
Dsh Dsh
2 3 4 6
[a] [a] [a] [a]
TP-DEFERRED-GRANT-CONTROL req "Dsup
DI
Dsh
“De
/\Dg
2
[h]
TP-DEFERRED-GRANT-CONTROL ind Dsup | Dsup
DI DI
“De “De
/\Dg /\Dg
3 4
[h] [h]
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Table A.1/X.861 (sheet 28 of 48) — Service State Table

11 12 13 14 15 16 16.1 17 18 19 20 21 22 23 24 25
ADsh | "Dsh | "Dsh Dsh
Dh Dh Ddyn
~DI ~DI DI DI DI DI DI DI DI DI DI DI DI DI
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Table A.1/X.861 (sheet 29 of 48) — Service State Table

State 1 2 3 4 5 6 7 8 9 10

Predicates ADsh | "Dsh | "Dsh Dsh Dsh Dsh
Dh Dh Dh Dh Dh
Event DI DI

TP-PREPARE req Npa
(Data-Permitted = "false") or absent Dsup
DI

Dsh
15

Npa
Dsup
DI
Dsh
16
[m]
Dsup
“Dcr
Npa
DI
~Dco
Dsh
15
[b]
Dsup
“Dcr
Npa
DI
~Dco
Dsh
16
[b]
Dsup
“Dcr
Npa
DI
Ddyn
Dsh
15
[b]
Dsup
“Dcr
Npa
DI
Ddyn
Dsh
16
[b]
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Table A.1/X.861 (sheet 30 of 48) — Service State Table

11

12

13

14

15

16

16.1

17

18

19

20

21

22

23

24

25

~DI

~DI

ADsh
Dh

Dsh
Dh

Dsh

DI

DI

Ddyn
DI

DI

Dsh

DI

DI

DI

DI

DI

DI

DI

DI

Npa
~Dsup

16.1
[m]

Dsup
“Dcr

“Dco

16.1

Dsup
Dcr

Ddyn

16.1
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Table A.1/X.861 (sheet 31 of 48) — Service State Table

State 1 2 3 4 5 6 7 8 9 10

Predicates ADsh | "Dsh | "Dsh Dsh Dsh Dsh
Dh Dh Dh Dh Dh
Event DI DI

TP-PREPARE req Npa
(Data-Permitted = "true") Dsup
DI
~Dsh
16
[m]
Dsup
“Dcr
Npa
DI
~Dco
~Dsh
16
[b]
Dsup
“Dcr
Npa
DI
Ddyn
~Dsh
16
[b]

TP-PREPARE ind Dsup Dsup
(Data-Permitted = "false") or absent DI DI
Dsh

19 18
[x] [x]

ADsup | “Dsup

“Dcr “Dcr

DI DI
"Dco “Dco
Dsh

19 18

[t [t
"Dsup | “Dsup
“Dcr “Dcr
DI DI
Ddyn Ddyn
Dsh
19 18
[t [t

TP-PREPARE ind Dsup
(Data-Permitted = "true") DI
19

“Dsup
“Dcr
DI
“Dco
19
[t
“Dsup
“Dcr
DI
Ddyn
19
[t
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Table A.1/X.861 (sheet 32 of 48) — Service State Table

11

12

13

14 15

16

16.1

17

18

19 20

21

22

23

24

~DI

~DI

ADsh
Dh

ADsh | "Dsh
Dh
DI

DI

Ddyn
DI

DI

Dsh

DI

DI DI

DI

DI

DI

DI

25

DI

Dsup

16.1
[x]

"Dsup
Dcr

“Dco

16.1
[

"Dsup
“Dcr

Ddyn

16.1
[
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Table A.1/X.861 (sheet 33 of 48) — Service State Table

State 1 2 3 4 5 6 7 8 9 10

Predicates ADsh | "Dsh | "Dsh Dsh Dsh Dsh
Dh Dh Dh Dh Dh
Event DI DI

TP-READY ind ADsup | “Dsup
“Dcr “Dcr
DI DI
Dco Dco
Dcrr Dcrr
Dip Dip
Dsh
17 17
[t [t
Dsup Dsup
“Dcr “Dcr
DI DI
Ddyn Ddyn
Dcrr Dcrr
Dsh
17 17
XL | [X][L]

TP-COMMIT req * Nr
DI
Dco
“Dcr
20
[m]iy]
Npa

Dsup
DI

“Dcr
20
[b]iy]
~Nr
Npa

"Dsup
DI
Dco
“Dcr
20
[mIly]

TP-COMMIT ind *

TP-DONE req *
(without Heuristic-Report)
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Table A.1/X.861 (sheet 34 of 48) — Service State Table

11 12 13 14 15 16 16.1 17 18 19 20 21 22 23 24 25
ADsh | "Dsh | "Dsh Dsh
Dh Dh Ddyn
"Dl ~DI DI DI DI DI DI DI DI DI DI DI DI DI
"Dsup | “Dsup | "Dsup "Dsup | "Dsup
“Dcr Dcr “Dcr
Ddyn | Ddyn
Dcrr Dcrr Dcrr Dcrr Dcrr
17 17 17 17 17
[t [t [t [t [t
Dsup | Dsup | Dsup Dsup | Dsup
“Dcr “Dcr
Ddyn | Ddyn Ddyn | Ddyn
Dcrr Dcrr Dcrr Dcrr Dcrr
17 17 17 17 17
[L] [ [ [ [
Dsup
Nsupo Ncora
p
“Dcr Dtrb
20 20
[b][y] v
Dsup | Dsup Dsup | Dsup | Dsup
Ddyn | Ddyn Ddyn
“Dcr "Dcr “Dcr
20 20 20 20 20
v v [b]ly] | [b]iy] | [b](y]
Dsup | "Dsup “Dsup | “Dsup | "Dsup
Dco Dco Ddyn | Ddyn
“Dcr Dcr
20 20 20 20 20 20
v v v v v v
Dsup
“Neer
21
"Dsup
“Neer
21
[{[F]
Nfa
Dsup
“Dcr
22 24
[d] [b][d]
Nfa
"Dsup
24
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Table A.1/X.861 (sheet 35 of 48) — Service State Table

State 1 2 3 4 5 6 7 8 9 10
Predicates ADsh | "Dsh | "Dsh Dsh Dsh Dsh

Dh Dh Dh Dh Dh
Event DI DI

TP-DONE req *
(with Heuristic-Report)
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Table A.1/X.861 (sheet 36 of 48) — Service State Table

11

12

13

14

15

16

16.1

17

18

19

20

21

22

23

24

25

~DI

~DI

ADsh
Dh

Dsh
Dh

Dsh

DI

DI

Ddyn
DI

DI

Dsh

DI

DI

DI

DI

DI

DI

DI

DI

Npa

~Nror

“Nopr

“Neer
22

Nfa
Npa
Dsup
Dcr
~Nror
“Nopr
“Neer
24
[b][d]

Nfa
Npa
Dsup
~Nror
“Nopr
“Neer
24
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Table A.1/X.861 (sheet 37 of 48) — Service State Table

State 1 2 3 4 5 6 7 8 9 10
Predicates ADsh | "Dsh | "Dsh Dsh Dsh Dsh

Dh Dh Dh Dh Dh
Event DI DI

TP-COMMIT-COMPLETE ind *
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Table A.1/X.861 (sheet 38 of 48) — Service State Table

11

12

13

14

15

16

16.1

17

18

19

20

21

22

23

24

25

~DI

~DI

ADsh
Dh

Dsh
Dh

Dsh

DI

DI

Ddyn
DI

DI

Dsh

DI

DI

DI

DI

DI

DI

DI

DI

“Nfa
ANunki
De
1

[a][n](z]

“Nfa
ANunki
Dtrb
25
[n][z]

“Nfa
ANunki
Danu
25
filin](z]

“Nfa
ANunki
Db
1

[a][n](z]

“Nfa
ANunki
Dsh
2

[n]s](z]

“Nfa
ANunki
Dsup
ADsh
I\Dg
3
[n][s][z]

“Nfa
ANunki
Dsup
ADsh
Dg
2
[n][s][z]

“Nfa
ANunki
Dsup

ADsh

I\Dg

2
[n][s][z]

“Nfa
ANunki
"Deei
Dsup
ADsh
Dg
3
[n][s][z]
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Table A.1/X.861 (sheet 39 of 48) — Service State Table

State 1 2 3 4 5 6 7 8 9 10
Predicates ADsh | "Dsh | "Dsh Dsh Dsh Dsh
Dh Dh Dh Dh Dh
Event DI DI
TP-ROLLBACK req * Dsup Dsup Dsup Dsup
“Dcr “Dcr “Dcr “Dcr
DI DI DI DI DI DI DI
23 23 23 23 23 23 23
[b]if] [b]if] [fl [b][f] [fl [b]if] [fl
"Dsup | “Dsup “Dsup “Dsup
DI DI DI DI
23 23 23 23
[fl [fl [fl [fl
TP-ROLLBACK ind * DI DI DI DI DI DI DI
23 23 23 23 23 23 23
[fl [fl [fl [fl [fl [fl [fl
TP-ROLLBACK-COMPLETE ind *
TP-HEURISTIC-REPORT ind
TP-READ-ONLY req * Npa
Dsup
“Dcr
DI
Nro
20
[b][A]
~Nr
Npa
"Dsup
“Dcr
DI
Dco
Nro
20
[m][A]
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Table A.1/X.861 (sheet 40 of 48) — Service State Table

11 12 13 14 15 16 16.1 17 18 19 20 21 22 23 24 25
ADsh | "Dsh | "Dsh Dsh
Dh Dh Ddyn
"Dl ~DI DI DI DI DI DI DI DI DI DI DI DI DI
Dsup | Dsup | Dsup Dsup | Dsup | Dsup
“Dcr Dcr “Dcr
DI DI Ddyn | Ddyn Ddyn "Dtrb
23 23 23 23 23 23 23 23
fl [b][f] [f] [f] [o]if] | [b]if] | [bIIf] (fl
"Dsup | “Dsup | “Dsup “Dsup | “Dsup | “Dsup
DI
Ddyn | Ddyn
23 23 23 23 23 23 23
[f] [f] [f] [f] [fl [f] [f]
DI DI Dtrb
23 23 23 23 23 23 23 23 23 23
[fl [f] [f] [f] [f] [fl [f] [f] [f] [f]
Nfa
Db
1
[a][n][z]
Nfa
Dsh
2
[KIn]z]
Nfa
Dsh
Dc
2
[KIn]z]
Nfa
Dsh
"Dc
3
[KIn]z]
“Dcr “Dcr
Dhr Dhr Dhr Dhr
~Dhcr | "Dhcr | "Dhcr | "Dhcr
ANunki | "Nunki | "Nunki | "Nunki
21 22 23 24
[ (| [oi] | [o]lr]
Dsup | Dsup | Dsup | Dsup | Dsup | Dsup
“Dcr “Dcr “Dcr Dtrb
Nro Nro Nro Nro Nro Nro Nro
20 20 20 20 20 20 20
Al | [Al | [Al | [b][A] | [b]/A] | [b][A] (Al
~Nr ~Nr ~Nr ANr ~Nr ~Nr
"Dsup | “Dsup | “Dsup | “Dsup | “"Dsup | "Dsup
Dcr Dcr
Dco Dco Dco Dco Dco Dco
Nro Nro Nro Nro Nro Nro
20 20 20 20 20 20
(m][A] | [m][A] | [m][A] | [m][A] | [m][A] | [m][A]
Recommendation X.861 (12/97)
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Table A.1/X.861 (sheet 41 of 48) — Service State Table

State 1 2 3 4 5 6 7 8 9 10
Predicates ADsh | "Dsh | "Dsh Dsh Dsh Dsh
Dh Dh Dh Dh Dh

Event DI DI
TP-READ-ONLY ind ADsup | “Dsup

“Dcr “Dcr

DI DI

Dip Dip

Dro Dro

Dsh

17 17

[UB] | [tB]
TP-EARLY-EXIT req * Dsup Dsup | Dsup | Dsup | Dsup | Dsup | Dsup

“Dcr “Dcr “Dcr “Dcr “Dcr “Dcr “Dcr

DI DI DI DI DI DI DI

Neera | Neera | Neera | Neera | Neera | Neera | Neera

20 20 20 20 20 20 20

[b[G] [ [b][G] | [b][G] | [b][G] | [b](G] | [bI[G] | [b][G]
TP-EARLY-EXIT ind ADsup | “Dsup | “Dsup | “Dsup | “Dsup | *Dsup | *"Dsup

“Dcr “Dcr “Dcr “Dcr “Dcr “Dcr “Dcr

DI DI DI DI DI DI DI

Dee Dee Dee Dee Dee Dee Dee

20 20 20 20 20 20 20

[OH] | [H] | [OH] | [0H] | [0H] | [H] | (]
TP-ONE-PHASE req * Nr

DI

“Dcr

Nopra

20

[m][C]

Npa

Dsup

DI

“Dcr

Nopra

20

[bI[C]

~Nr

Npa

~Dsup

DI

Dco

“Dcr

Nopra

20

[m][C]
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Table A.1/X.861 (sheet 42 of 48) — Service State Table

11 12 13 14 15 16 16.1 17 18 19 20 21 22 23 24 25
ADsh | "Dsh | "Dsh Dsh
Dh Dh Ddyn
"Dl ~DI DI DI DI DI DI DI DI DI DI DI DI DI
"Dsup | “Dsup | "Dsup "Dsup | "Dsup
“Dcr Dcr
Ddyn | Ddyn
Dro Dro Dro Dro Dro
17 17 17 17 17
[0e] | [B] | [tBe] [B] [B]
Dsup | Dsup Dsup | Dsup
“Dcr Dcr "Dcr “Dcr
DI DI
Neera | Neera Neera | Neera
20 20 17 17
[b][G] | [b][G] [b][G] | [b][G]
ANr
Dsup
Neera
17
[b][G]
“Dsup | “Dsup | “Dsup | “"Dsup
“Dcr Dcr “Dcr “Dcr
DI DI
Dee Dee Dee Dee
20 20 20 20
[MH] | [m) | e | [
Dsup
Nsupo
p
“Dcr Dtrb
Nopra Nopra
20 20
[b][C] [C]
Dsup | Dsup | Dsup | Dsup | Dsup | Dsup
Ddyn | Ddyn | Ddyn | Ddyn | Ddyn | Ddyn
“Dcr “Dcr “Dcr
Nopra | Nopra | Nopra | Nopra | Nopra | Nopra
20 20 20 20 20 20
[C] [C] [C] | [b][C] | [b][C] | [bIIC]
"Dsup | “Dsup | “Dsup | “Dsup | “"Dsup | "Dsup
Ddyn | Ddyn Ddyn | Ddyn | Ddyn
Dcr Dcr “Dcr
Nopra | Nopra | Nopra | Nopra | Nopra | Nopra
20 20 20 20 20 20
[m][C] | [m][C] | [m][C] | [C] [C] [C]
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Table A.1/X.861 (sheet 43 of 48) — Service State Table

State 1 2 3 4 5 6 7 8 9 10
Predicates ADsh | ADsh | "Dsh Dsh Dsh Dsh
Dh Dh Dh Dh Dh
Event DI DI
TP-ONE-PHASE ind Dsup Dsup
DI DI
Dop Dop
ADdyn | “Ddyn
Dsh
17 17
[X][B] | [XID]
Dsup Dsup
DI DI
Dop Dop
Ddyn Ddyn
Dcrr Dcrr
Dsh
17 17
[X][B] | [XID]

"Dsup | “Dsup
“Dcr “Dcr

DI DI
Dop Dop
Ddyn Ddyn
Dcrr Dcrr
Dip Dip
Dsh
17 17

[[e] | o]

TP-UNKNOWN ind *
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Table A.1/X.861 (sheet 44 of 48) — Service State Table

11 12 13 14 15 16 16.1 17 18 19 20 21 22 23 24 25
ADsh | "Dsh | "Dsh Dsh
Dh Dh Ddyn
"Dl ~DI DI DI DI DI DI DI DI DI DI DI DI DI
Dsup | Dsup | Dsup Dsup | Dsup
“Dcr “Dcr
Dop Dop Dop Dop Dop
Ddyn | Ddyn Ddyn | Ddyn
Dcrr Dcrr Dcrr Dcrr Dcrr
17 17 17 17 17
O] | 0] | [D] D] | [0]
"Dsup | “Dsup | "Dsup "Dsup | "Dsup
Dcr Dcr
Dop Dop Dop Dop Dop
Ddyn | Ddyn Ddyn | Ddyn
Dcrr Dcrr Dcrr Dcrr Dcrr
17 17 17 17 17
[Mo] | [4o] | [o] [[o] | [[D]
Nror
21
M
Neer
21
M
Nopr
21
M
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Table A.1/X.861 (sheet 45 of 48) — Service State Table

State 1 2 3 4 5 6 7 8 9 10
Predicates ADsh | "Dsh | "Dsh Dsh Dsh Dsh

Dh Dh Dh Dh Dh
Event DI DI

TP-UNKNOWN-COMPLETE ind *
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Table A.1/X.861 (sheet 46 of 48) — Service State Table

11

12

13

14

15

16

16.1

17

18

19

20

21

22

23

24

25

~DI

~DI

ADsh
Dh

Dsh
Dh

Dsh

DI

DI

Ddyn
DI

DI

Dsh

DI

DI

DI

DI

DI

DI

DI

DI

“Nfa
Dsup
“Neer
Nunki
De
1

[a][n](z]

Dsup
"Deei
Nunki
De
1

[a][n](z]

“Nfa
Nunki
Dtrb
25
[n][z]

“Nfa
Nunki
Danu
25
filin][z]

“Nfa
Nunki
Db
1

[a][n](z]

“Nfa
Nunki
Dsh
2

[s]iz]

“Nfa
Nunki
Dsup
ADsh
I\Dg
3
[sl[z]

“Nfa
Nunki
Dsup
ADsh
Dg
“Neer
2

[s]iz]

“Nfa
Nunki
Dsup
ADsh
I\Dg
2

[s]iz]
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Table A.1/X.861 (sheet 47 of 48) — Service State Table

State 1 2 3 4 5 6 7 8 9 10

Predicates ADsh | "Dsh | "Dsh Dsh Dsh Dsh
Dh Dh Dh Dh Dh

Event DI DI

TP-COMPLETION-REPORT ind
(with Severity and
Diagnostic”® = "other-provider-rollback")

TP-COMPLETION-REPORT ind
(with Severity and
Diagnostic = "other-provider-rollback")

TP-COMPLETION-REPORT ind
(without Severity)
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Table A.1/X.861 (sheet 48 of 48) — Service State Table

11 12 13 14 15 16 16.1 17 18 19 20 21 22 23 24 25
ADsh | "Dsh | "Dsh Dsh
Dh Dh Ddyn
~DI ~DI DI DI DI DI DI DI DI DI DI DI DI DI
“Nfa
"Deei
Nunki
Dsup
ADsh
Dg
3
[s][z]
"Dsup | "Dsup
“Dcr “Dcr
Dcd Dcd
ADroi | "Droi
~Dopi | “Dopi
"Deei | "Deei
23 23
E | [
"Dsup | "Dsup
Dcd Dcd
ADroi | "Droi
~Dopi | “Dopi
"Deei | "“Deei
23 23
E | [
Dsup | “"Dsup
“Dcr “Dcr
Dcd Dcd
ANunki | *Nunki
~Droi | "Droi
~Dopi | “Dopi
"Deei | “Deei
21 21
E | [
End of Table A.1
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Annex B

Summary of changesto the third edition

This third edition applies changes from Amendment 1 to ISO/IEC 10026-2 (Edition 2); the amendment covers
commitment optimizations — it includes amendments to the Model, Service Definition, and Protocol Specification.

Functional content of Amendment 1

The following facilities are contained in Amendment 1.

a)

b)

c)

d)

e)

9)

h)

Dynamic two-phase commit: This is introduced as an alternative to the (static) two-phase commit procedures of the
original standard. With this approach, and under explicit constraints, either the initiator or the acceptor of a
transaction branch can "signal ready" or "order commitment". On the dialogue and transaction levels, restrictions
may be imposed for signalling ready and for requiring explicit prepares. This allows the existing "static" two-phase
commitment mechanism of ISO/IEC 10026:1992.

Implied prepare: The "superior-oriented" prepare (TP-PREPARE service) is now optional. A TPSUI can now
"signal-ready" based on some implicit semantic from its peer that indicates that the peer will not send any more
information that would affect its bound data.

Read-only: This optional service can be used by a TPSUI to indicate that all its processing is complete, its bound
data has not been modified, and the TPSUI has no preference as to whether the transaction commits or is rolled
back.

Early-exit: This optional service can be used by a TPSUI to indicate that it is unable to contribute to the work of the
transaction, its bound data has not been modified, and the TPSUI has no preference as to whether the transaction
commits or is rolled back.

One-phase commit (dynamic and static): Static one-phase commitment is provided for a TPSUI that has no
superior in the transaction tree and has no bound data. Static one-phase commitment may be supported by very
simple systems.

Dynamic one-phase commitment can only be used if all transaction branches except one signal read-only or early-
exit or one-phase.

Neither static nor dynamic one-phase commitment require logging since recovery is not relevant.

Cancel: TP uses the optional CCR service (C-CANCEL) that allows accelerated and non-confirmed rollback as an
optional facility. The C-CANCEL service has the same effect as a C-ROLLBACK but without any of its restrictions
for sending. A C-CANCEL is followed up with a real C-ROLLBACK at a later time to terminate the transaction
branch (no impact on Service Definition).

Recovery Context Handle (RCH) on dialogue initiation: In ISO/IEC 10026-3 (Edition 2), the RCH is only
specified during association establishment. An optional facility allows it to be specified on a dialogue basis (no
impact on Service Definition).

Diagnostics on completion: Diagnostics are now optionally supported on commitment and rollback related
services.

Heuristic reports containment: The sending of heuristic reports can now be suppressed at the dialogue level.

Amendment 1 has introduced some global service constraints, i.e. service constraints at one node which depend on
actions at another node. The application is expected to ensure that these constraints are met. These constraints ar
necessary to avoid collisions of application data with a ready signal, which could otherwise occur using implied prepare
with shared control. If the application is incapable or unwilling to "police" these constraints, it should only use polarized
control with implied prepares.
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