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Foreword

ISO (the International Organization for Standardization))and IEC (the
International Electrotechnical Commission) for the spegcialized system for
worldwide standardization. National bodies that are~members of ISO or
IEC participate in the development of International” Standards through
technical committees established by the respective organization t¢ deal
with particular fields of technical activity,,“ISO and IEC teghnical
committees collaborate in fields of mutual\interest. Other International
organizations, governmental and non-gavernmental, in liaison with ISO and
IEC, also take part in the work.

In the field of information technolégy, ISO and IEC have established
technical committee, ISO/IEC. JTC 1. Draft International Star|dards
adopted by the joint technical*committee are circulated to national
for voting. Publication as.an'International Standard requires approva| by at
least 75 % of the national bodies casting a vote.

Intemational Standard ISO/IEC 10026-2 was prepared by Joint Technical
Committee ISOAEC JTC 1, Information technology, Subcommittee $C 21,
Open Systems Interconnection, data management and open distrjbuted
processing.

This .second edition cancels and replaces the first edition (ISP/IEC
10026-2:1992), which has been technically revised.

ISO/IEC 10026 consists of the following parts, under the general title
Information technology — Open Systems Interconnection — Distrijbuted
Transaction Processing:

- Part 1: OSI TP Model
- Part 2: OSI TP Service
- Part 3: Protocol specification

- Part 4: Protocol Implementation Conformance Statement (PICS)
proforma

= Part 5: Application context proforma and guidelines whenlusing

OSI TP
- Part 6: Unstructured Data Transfer
- Part 7: Message queuing

Annex A forms an integral part of this part of ISO/IEC 10026. Annex B is
for information only.
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Introduction

ISO/IEC 10026 is one of a set of standards produced to(facilitate
interconnection of computer systems. It is related to other Internatig

the
nal

Standards in the set as defined by the Reference Model for'Open Systg¢ms

Interconnection (ISO/IEC 7498-1). The Reference Model subdivides
area of standardization for interconnection into~a series of layers
specification, each of manageable size.

The aim of Open Systems Interconnection. isto allow, with a minimun
technical agreement outside the ,interconnection standards,
interconnection of computer systems

a) from different mandtacturers;

b) under different:management;

C) of different.levels of complexity; and,
d) of different technologies.

ISO/IEC 10026 defines an OSI TP Model, an OSI TP Service
specifies an OSI'TP Protocol available within the Application Layer of
OSI Reference Model.

The OSINTP Service is an Application Layer service. It is concerned
information which can be related as transactions, which may involve tw
more open systems.

This part of ISO/IEC 10026 defines a basic OSI TP Service. It provi
sufficient facilities to support transaction processing, and establishe
framework for coordination across multiple TP resources in separate 0
systems.

ISO/IEC 10026 does not specify the interface to local resources or aco
facilities that are provided within the local system. However, fu
enhancement of the standard may deal with these issues.

the
of
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Information technology — Open Systems
Interconnection — Distributed Transaction
Processing —

Part 2:
OSI TP Service

1 Scope

Thig part of ISO/IEC 10026 defines in an abstractway the Distributed Transaction Processing Service within
the| Application Layer in terms of

a) 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.

It does not specify individual.implementations or products, nor does it constrain the implementatipn of
entjties or interfaces within @-eomputer system.

2 Normative réferences

The following-standards contain provisions which, through reference in this text, constitute provisions qf this
part of ISO/AEC 10026. At the time of publication, the editions indicated were valid. All standardp are
subject to-revision, and the parties tc agreements based on this part of ISO/IEC 10026 are encouraged to
investigate the possnblllty of applymg the most recent edmons of the standards indicated below. Membegrs of

ISO 7498-3:1989, Information processing systems - Open Systems Interconnection - Basic Reference
Model - Part 3: Naming and Addressing.

ISO 8649:1988, Information processing systems - Open Systems Interconnection - Service definition for the
Association Control Service Element.

ISO/IEC 10026-1:1992, Information technology - Open Systems Interconnection - Distributed Transaction
Processing - Part 1: OSI TP Model.
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iISO/IEC 10026-3:1996, information technoiogy - Open Systems interconnection - Distributed Transaction
Processing - Part 3: Protocol specification.

ISO/IEC 10731:1994, information technology - Open Systems Interconnection - Basic Reference Model

Conventions for the definition of OSI services.

3 Definitions

For the purposes of this part of ISO/IEC 10026, the definitions of ISO/IEC 10026-1 and the following

definifions apply.

3.1

- AR AL AL T

ialogue establishment indication outstanding: A dialogue state in which a TP-BEGIN-DIALOGUE

indicdtion with the Confirmation parameter set to "always" has been issued but has not yet been.responded

to by @ TP-BEGIN-DIALOGUE response.
3.2

ialogue establishment request outstanding: A dialogue state in which a TP-BEGIN-DIALOGUE

requgst with the Confirmation parameter set to "always" has been issued but has not yet.been responded to

by a TP-BEGIN-DIALOGUE confirm.
3.3

ialogue 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 reqyest

outstanding, but has not yet been responded to by a TP-END-DIALOGUE ‘response, or by a TP-U-ERR
requgst.

3.4
with the Confirmation parameter set to "true" has been issued, but has not yet been responded to by a

[ei X1 mY

END DIF\LU\JUI: (,ommn or Uy a TP-U- ERROR Illulbdllull

3.5 handshake indication outstanding: A dialogue statédn which one of the following service primitive
- TIP-HANDSHAKE indication;
- TP-HANDSHAKE-AND-GRANT-CONTROL indi¢cation;
has Qeen issued while there is no user error request outstanding, but has not yet been responded to by
of the following service primitives (respectively):
- TlP-HANDSHAKE response;
P-HANDSHAKE-AND-GRANT-CONTROL response;
or by|a TP-U-ERROR request, dr,)if the coordination level of the dialogue is "commitment", by any rollba
initiating service primitive.
andshake request‘outstanding: A dialogue state in which one of the following service primitives:
P-HANDSHAKE-request;
P-HANDSHAKE-AND-GRANT-CONTROL request;

een issued) but has not yet been responded to by one of the following service primitives (respectivel
P-HANDSHAKE confirm;
P=HANDSHAKE-AND-GRANT-CONTROL confirm;

DR

ialogue termination request outstanding: A dialogue state(in which a TP-END-DIALOGUE request
TP-

bne

y):

or by a TP-U-ERROR indication, or, if the coordination level of the dialogue is "commitment”, by any

rollback-initiating service primitive.
3.7 rollback-initiating indication: An indication or confirm that triggers a roliback; it is one of
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".

the
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3.8 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 a dialogue with a coordination level of "commitment" not issued during the
termination phase of a transaction.

3.9 rollback-initiating service primitive: A service primitive that triggers a rollback; it may be either a
rollback-initiating request or a rollback-initiating indication.

3.

3.11 subordinate subtree: A subtree of a subordinate.

ith a subordinate

3.12 superior dialogue: The dialogue with the superior.

3.13 termination phase of a transaction: 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 TP-COMMIT request or any rollback-inttiating
seyvice 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-ROLLBACK-COMPLETE indication.

For a TPSUI which does have a dialogue establishment indication outstanding when the termination phiase is
entered (this can only happen when a TP-ROLLBACK indicationlis issued), this phase is exited by @ TP-
BEHGIN-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 phgse is
exited by the subsequent TP-ROLLBACK-COMPLETE indication.

3.14 transaction tree constraint: A constraint that cannot be checked at a single node.

3.15 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
hag neither a handshake request outstandingynor a dialogue termination request outstanding, has npt yet
been responded to by a TP-GRANT-CONTROL request, or, if the coordination level of the dialogue is
"cqgmmitment", by any rollback-initiating.service primitive.

3.16 user error request outstanding: A state of a dialogue with the Polarized Control functiongl unit
selected. In this state, a TP-USERROR request, issued without having control of the dialogue and wfithout
having either a handshake indication outstanding or a dialogue termination indication outstanding, has not
yel been responded to,by~a TP-GRANT-CONTROL indication, a TP-HANDSHAKE indication, & TP-
HANDSHAKE-AND-GRANT-CONTROL indication, a TP-END-DIALOGUE indication with the Confirmation
patameter set to "true;or, if the coordination level of the dialogue is "commitment", by any rollback-inttiating
sefvice primitive,

4 |Abbreviations
Abpreviations used in this part of ISO/IEC 10026 are defined in ISO/IEC 10026-1 (OSI TP Model), gxcept

forlthe-follewing-which-are-used-in-seme-tables:
cnf confirm service primitive;
ind indication service primitive;
req request service primitive;
rsp response service primitive.
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5 Conventions

5.1

Service conventions

© ISO/IEC

This part of ISO/IEC 10026 defines services for Distributed Transaction Processing guided by the descriptive
conventions defined in ISO/IEC 10731.

However, the terms "request" and "indication" are sometimes used in the following ways:

a) a single request may result in multiple indications (an example is that a single TP-COMMIT request

b) several requests may result in a single indication (an example is that a single TP-COMM

COMPLETE indication may be issued to a superior TPSUI only after TP-DONE requests have be
ssued by this TPSUI and by all subordinate TPSUIs in the transaction tree);

IT-
en

¢) {he convention that a request primitive results in an indication primitive of the same name, is not alwgys

ollowed (for example, the issuance of a TP-COMMIT request will cause a TP-PRERARE indication
De issued).

NOTE - In this part of ISO/IEC 10026, requests and responses are described as‘being issued by the TP{
whereas indications and confirms are described as being issued by the TPSP.

For a|given primitive, the presence of each parameter is described by oneof'the following values:
blapk: not applicable;
M: presence is mandatory;
U: presence is a user option;
O: presence is a provider option; and,
C: presence is conditional.
In adgition the notation (=) indicates that a parametér value is semantically equal to the value of

parameter of the preceding primitive in the table.

5.2
In thi
trans
5.3
In thi

Usage of the term transaction

5 part of ISO/IEC 10026, the term/'"transaction" is used to denote a distributed provider-suppori
ction.

Usage of italics for notations
part of ISO/IEC 10026, the following notations, defined in clause 3, appear in italics:

- dlalogue establishiient indication outstanding;
- dlalogue establishment request outstanding;

alogue termination indication outstanding;
alogue termination request outstanding;

to

U

he

ed

s b ol
C Tocyucotl vutotlaridirly,

- rollback-initiating indication;

- rollback-initiating request;

- rollback-initiating service primitive;
- subordinate dialogue;

- subordinate subtree;

- superior dialogue;

- transaction tree constraint;


https://standardsiso.com/api/?name=86ad31924b492942812362f9140fbb37

©l

SO/IEC ISO/IEC 10026-2:1996(E)

- termination phase of a transaction;
- user error indication outstanding;
- user error request outstanding.

6

Overview of the OSI 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

CdQ
the

7.1
T

>

h) establish dialogues;
D) invoke services of specific user application service elements, subject to the constraints of the TP

I
v

) delimit provider-supported transactions;

) coordinate work for application-supported transactions or provider-supported transactions;
B) prepare for commitment, and commit or rollback a provider-supported transaction;

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

) report errors;

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

) terminate dialogues abnormally;

) synchronize processing by handshaking;

K) support chained or unchained sequences of provider-supported transaction branches for a dialogu

hode crash may result in the TPSP issuing certain TP service primitives more than once (i.e
MMIT indication, TP-ROLLBACK indication, and\TP-HEURISTIC-REPORT indication). The TPS
TPSUI are both aware of the node crash through local means.

Service facilities

Functional unit descriptions
b following functional units-are defined:

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

b) Shared Gontrol: the Shared Control functional unit supports both TPSUIs having control (
dialogde)at the same time and allows them to issue request primitives subject only to the n
sequencing constraints of the primitives. For example, data may be transferred by both TPSUIs
same time;

P;

, TP-
P and

ogue
5 and

f the
prmal
At the

Ot18 v O D € Ord <O O O arOWS—on Oft€ O

5 . : a4 v v o-have—controt-of the
dialogue at any point in time. 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, a handshake may only be requested by the TPSUI which has control of the

dialogue;

d) Handshake: the Handshake functional unit allows the TPSUIs to synchronize their processing with

one another;

e) Commit: the Commit functional unit allows reliable commitment and rollback of transactions;
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f) Chained Transactions: the Chained Transactions functional unit supports coordination of both
TPSUIs with a chained sequence of transaction branches. The coordination level of the dialogue will
always be "commitment". The subordinate TPSUI will always be a participant in the same transaction
as the superior TPSUI;

g) Unchained Transactions: 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". 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 a transaction.

The Djalogue functional unit shall always be selected.

For a [given dialogue, the Shared Control and Polarized Control functional units are mutually exclusive. One
ly one of these two functional units shall be selected.

and o
For a
exclu
Com
7.2

Table

given dialogue, the Chained Transactions and Unchained Transactions functional units”are mutu?IIy
ive. If the Commit functional unit is selected, one and only one of them shall be-selected. |If

it functional unit is not selected, neither one shall be selected.

Services contained in functional units

1 lists the functional units and the associated services.

Table 1 - Functional units and their services

Functional Unit

Services

Dialogue

TP-BEGIN-DIALOGUE
TP-END-DIALOGUE *
TP-U-ERROR
TP-U-ABORF
TP-P-ABORT

Shared Control

(no associated services)

Polarized Control

TR:GRANT-CONTROL
TP-REQUEST-CONTROL

Handshake TP-HANDSHAKE
TP-HANDSHAKE-AND-GRANT-CONTROL **
Commit TP-DEFERRED-END-DIALOGUE

TP-DEFERRED-GRANT-CONTROL **
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

he

TP-BEGHN-TRANSACTION

selected.

also selected.

* This service shall not be used if the Chained Transactions functional unit is

** This service may be used only if the Polarized Control functional unit is

7.3 Service for modelling data transfer

Table 2 shows the service for modelling data transfer.
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Table 2 - Service for modelling data transfer
| Data Transfer | TP-DATA |

TP-DATA is not a service in the normal sense. It represents the capability of a TPSUI to invoke specific U-
ASE services on a dialogue, constrained by the TPSP.

7.4 Structure of service descriptions

7.4.1 "Purpose" subclause

The "Purpose" subclause describes, in a few 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.

.3 "Sequences of primitives" subclause

"Sequence of primitives" subclause is included for certain services;_.it-shows the relationship ir time
befween the service request and the resulting indication, and, if applicable; the subsequent response and the
regulting confirm.

.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 monjtored
by the TPSP, nevertheless it is vital for orderly cooperation of the TPSUI and for atomicity that thgy are
obgyed.

TPBUI conditions include

the state of bound data;

the success of synchronization.

7.45 "TPSP constraints" subclause

The "TPSP constraints" subclause applies to all service primitives. For request and response sgrvice
primitives, it specifies prerequisites for issuance by the TPSUI that are enforced by the TPSP. For indi¢ation
andl confirm service primitives, it specifies constraints on the issuance of the service primitives by the T|PSP.
Copstraints on the valdes of parameters for service primitives are described separately in the "Servicg and
pafameters" 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 digjogue
relate only-to+that dialogue unless the constraints explicitly reference other dialogues or attributes that are
nof related-to a particular dialogue.
Infgrmation 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.
Effects include

- initiating or terminating the dialogue or the transaction;

- control of the dialogue;

- superior or subordinate status;

- cirangeof the coordimation tevet;
ssuance of resulting service primitives.

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

7.4.7| "Collisions" subclause

Therq is a collision of two requests if the requests have been issued:
- o opposite sides of the same dialogue; and
- before the indication resulting from the request issued on the other side is éither issued or suppressed.

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

In geheral, the effects of a collision involving a particular service are described in the "Collisions" subclayse
for that service.

These effects include
ppression of an indication;

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 during the

P-END-DIALOGUE request with the Confirmation parameter set to "false";
P-END-DIALOGUE Gndication with the Confirmation parameter set to "false";
P-END-DIALOGUP response;

P-END-DIALOGUE confirm;

P-BEGIN-DIALOGUE response with the Result parameter set to "rejected(user)";
P-BEGIN:DIALOGUE confirm with the Result parameter set to "rejected(provider)" or "rejected(usen)";
P-U~ABORT request;

D ARODT indinatian.
O Moo maroatonrty

- TP-P-ABORT indication;
- TP-COMMIT-COMPLETE indication when a TP-DEFERRED-END-DIALOGUE request or indication has
been issued.

~—

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

8 Service primitives and their parameters

The OSI TP Service is invoked using a sequence of OSI TP service primitives.

8
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Table 3 lists
a) the service 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 as a whole;

c) the subclause in which the service primitive is described; and,
d) the parameters associated with each service.
B

nks in the parameters column indicates that the service primitive has no parameters.

Table 3 - OSI TP service primitives

Services Primitives Scope | Subclause Parameters
TP-BEGIN-DIALOGUE reqg/ind/rsp/cnf | Dialogue 10.2 Initiating-AP-Title
Initiating=API-Identifier
Initiating-AE-Qualifier
Initiating-AEl-Identifier
Initiating-TPSU-Title
Recipient-AP-Title
Recipient-API-Identifier
Recipient-AE-Qualifier
Recipient-AEl-ldentifier
Recipient-TPSU-Title
Functional-Units
Quality-of-Service
Application-Context-Name
Begin-Transaction
Confirmation

Result
Diagnostic
Rollback
User-Data

TPFEND-DIALOGUE réqg/ind/rsp/cnf | Dialogue 10.3 Confirmation

TPFU-ERROR reg/ind Dialogue 10.4

TPHU-ABORT reqg/ind Dialogue 10.5 Rollback
User-Data

TPHP-ABORT ind Dialogue 10.6 Diagnostic
Rollback

TPFGRANT-CONTROL reg/ind Dialogue 12.2

TPEREQUEST-CONTRQL reg/ind Dialogue 12.3

TPFHANDSHAKE reg/ind/rsp/cnf | Dialogue 13.2 Confirmation-Urgency

TPFHANDSHAKESAND-GRANT-CONTROL | req/ind/rsp/cnf | Dialogue 13.3 Confirmation-Urgency

TPtBEGIN-TRANSACTION reg/ind Dialogue 14.5

TPtDEFERRED-END-DIALOGUE reg/ind Dialogue 14.6

TPtDEFERRED-GRANT-CONTROL reg/ind Dialogue 14.7

TPFPREPARE req Dialogue 14.8 Data-Permitted

TPtPREPARE ind Dialogue 14.9 Data-Permitted

TP-READY ind Dialogue 14.10

TP-COMMIT req TPSUI 14.11

TP-COMMIT ind TPSUI 14.12
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Table 3 - OSI TP service primitives (concluded)

EC

Services Primitives Scope | Subclause Parameters
TP-DONE req TPSUI 14.13 Heuristic-Report
TP-COMMIT-COMPLETE ind TPSUI 14.14
TP-ROLLBACK req TPSUI 14.15
TP-ROLLBACK ind TPSUI 14.16
TP-ROLLBACK-COMPLETE ind TPSUI 14.17
TP-HEURISTIC-REPORT ind Dialogue 14.18 Heuristic-Report

NOT

partictilar dialogue is a local matter.

E - The method for identifying the appropriate dialogue for the service primitives which are associated with a

9D

9.1
Data

one ¢

9.2

9.2.1
This

used fo specify the coordination between data transfgr-and other OSI TP services.

o)

ita transfer

Overview of data transfer

ransfer is performed within the framework of OSI TP by issuance of the service primitives offered

Data transfer service, TP-DATA

Purpose

ervice represents the capability of a TPSUI to transfer data. From the standpoint of the TPSP, i

by

r more U-ASEs. To specify the coordination between these service primitives and OSI TP service
primit|ves, 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 corstrained by the TPSP (see ISO/IEC 10026-3 for constraints on such services).

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

servige primitive within the OSI TP framework.

This
9.2.2

Tabld 4 lists the TP-DATA primitives.

NOTH - TP-DATA is modelled as an unconfirmed service. This is not meant to exclude the possibility of other type:
servides (e.g..confirmed services).

9.2.3

The requestor shall not have a dialogue establishment indication outstanding.

ervice is associated with one particular dialogue.

Primitives and parameters

Table 4 - TP-DATA primitives and parameters

TP-DATA
parameters defined inthe U-ASE_| req | ind

TPSP constraints on TP-DATA request

5 of

The requestor shall have control of the dialogue; or, if the Polarized Control functional unit is selected, the
coordination level of the dialogue shall be "commitment" 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 requestor shall not have a user error indication outstanding.

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

10
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If the coordination level is "commitment", a TP-PREPARE request shall not have been issued during the
current transaction.

If the coordination level is "commitment", the current transaction shall not be in the termination phase.

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

If the Polarized Control functional unit is selected
- the recipient shall not have control of the dialogue; or

the coordination level of the dialogue shall be "commitment" and a TP-PREPARE request with the [Data-
Permitted parameter set to "true" shall have been issued during the current transaction.

Th¢ recipient shall not have a handshake indication outstanding.
ThI recipient shall not have a user error request outstanding.
Th

If the coordination level is "commitment", neither a TP-PREPARE indication .nor’a TP-READY indi¢ation
shall have been issued during the current transaction.

recipient shall not have a dialogue termination indication outstanding.

If the coordination level is "commitment", the current transaction shall not bejin the termination phase.

9.2l5 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 a dialogue with a coordination level of "commitment" after a rollback-
initfating service primitive.

A TP-DATA indication is not issued for a dialoguetwith a coordination level of "commitment" after a TP-
COMMIT request; instead a TP-ROLLBACK indication is issued (unless a rollback-initiating service priitive
hag already been issued for the current transagtion).

10( The Dialogue functional unit

10{1 Overview of the Dialogue functional unit

The Dialogue functional unit supports the basic services required to establish a dialogue within which UtASE
prifpitives may be invoKed, signal user-initiated errors, and terminate the dialogue. The user or the prqvider
maI signal abnormaltermination.

The Dialogue functional unit shall always be selected.

10{2 Dialogue Establishment service, TP-BEGIN-DIALOGUE

10.23~, Purpose

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

This service is associated with one particular dialogue.

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

11
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Table 5 - TP-BEGIN-DIALOGUE primitives and their parameters

TP-BEGIN-DIALOGUE
parameters req | i
Initiating-AP-Title
Initiating-API-ldentifier
Initiating-AE-Qualifier
Initiating-AEl-Identifier
Initiating-TPSU-Title
Recipient-AP-Title

rsp | cnf

00002

C(=)

© ISO/IEC

Recipient-API-ldentifier
Recipient-AE-Qualifier
Recipient-AEl-identifier
Recipient-TPSU-Title
Functional-Units
Quality-of-Service
Application-Context-Name
Begin-Transaction
Confirmation =
Result M M
Diagnostic c
Rollback M
User-Data U [C(=) .U C(z)

SoZZCcZTCccccec

10.2.2.1 Initiating-AP-Title, Initiating-API-Identifier, Initiating-AE-Qualifier, and Initiating-AEl-
Ident|fier are parameters optionally provided by the TPSP. They give information about the applicati

entity

invocation of the TPSUI that has issued the TP-BEGIN-DIALOGUE request.

Thesg¢ parameters are of type AP-Title, API-Identifier,/AE-Qualifier, and AEl-Identifier, respectively,
defingd in ISO/IEC 7498-3.

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

10.2.2.3 Recipient-AP-Title, Recipient-API-Identifier, Recipient-AE-Qualifier, and Recipient-A

Ident
recipi

fier are parameters which are prévided by the initiating TPSUI in order to give information about
ent application-entity-invocation, at which the remote TPSUI will be located.

Thes¢ parameters are of type AP-Title, API-Identifier, AE-Qualifier, and AEl-Identifier, respectively,
defingd in 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 withwhich the initiating TPSUI wants to establish a dialogue.

10.2.1

the lif

pn-

as

he

El-
he

as

5 Functional-Units defines, in the request/indication, the functional units which may be used durjng
of the dialogue. The rules according to which functional units may be combined are described in 4.1
In the confirm:»Functional-Units is present if and only if the Result parameter is set to "rejected(provid

and the Biagnostic parameter is set to "functional-unit-not-supported"; in this case, it defines the functiopal

units fHabthe recipient application-entity-invocation may support for a dialogue.

(F);l

10.2.2.6 Quality-of-Service: this optional parameter specifies the quality of service required for the
dialogue. It is of type Quality of Service as defined in ISO 8649.

NOTE - Quality-of-Service parameters are currently being studied by ISO/IEC.

10.2.2.7 Application-Context-Name: this parameter specifies the application context to be used for the
dialogue. It is of type Application Context Name as defined in ISO 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:

12
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a) "false", when the subordinate TPSUI will not initially be a participant in a transaction;
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 dialogue establishment is required. It shall
take one of the following values:

a) "always", 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
follpwing values:

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

D) "rejected(provider)", when the TPSP has rejected the dialogue.
The value "rejected(provider)" is only valid on the confirm service primitive;
C) "rejected(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 paramater is
sefl to "rejected(provider)" and is absent otherwise. It describes the type of.error which caused the diglogue
to Ibe rejected. It shall take one of the following values:

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

D) "recipient-tpsu-title-unknown" when the TPSP cannot find\the requested TPSU-Title at the recipient;

C) "tpsu-not-available(permanent)" when the dialogue, request is recognized as being valid, byt the
addressed TPSU is not available due to a permanent failure. It is not worth trying again until the failure
has been repaired;

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

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

) "functional-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 dialogug;

y) "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 fqr the
dialogue;

1) "no-reason-given".

NQ[TE - It~is. recognized that, with respect to diagnostic values, work is still in progress to provide an integrated
tregtmeént across all the layers of the OSI Reference Model.

10.2.2.12 Rollback is a parameter of the confirm primitive. Tt 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 has a coordination level of "commitment", the Result parameter is
set to "rejected(provider)" or "rejected(user)", and the TP-BEGIN-DIALOGUE confirm is issued after a
TP-COMMIT request;

b) "false", otherwise.

13
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10.2.2.13 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 Sequence of primitives

The ti/me sequence diagram of figure 1 shows the dialogue establishment sequence of primitives, when the
servige is not confirmed.
TPSP

TP-BEGIN-DIALOGUE

request I

TP-BEGIN-DIALOGUE

~ indication l

Figure 1 - Unconfirmed TP-BEGIN-DIALOGUE sequence of primitives

The fime sequence diagram of figure 2 shows the dialogue establishment sequence of primitives when the
servige is confirmed.

TPSP
TP-BEGIN-DIALOGUE
request .
- TP-BEGIN-DIALOGUE
RN indication .
TP-BEGIN-DIALOGUE
response
.t
TR-BEGIN-DIALOGUE g

Figure 2 - Confirmed TP-BEGIN-DIALOGUE sequence of primitives

10.2.4 TPSP.constraints on TP-BEGIN-DIALOGUE request

The rlequestor shall not have a dialogue establishment indication outstanding with the superior.

be

issued more than once for a particular dialogue.

If the TP-BEGIN-DIALOGUE request is used to establish a dialogue with a coordination level of
"commitment", the current transaction shall not be in the termination phase.

10.2.5 Effects of a TP-BEGIN-DIALOGUE request
The requestor is the superior of the recipient.

The requestor has control of the dialogue.

14
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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", the coordination level of the dialogue is
initialized to "commitment"; otherwise the coordination level of the dialogue is initialized to "none".

If the coordination level of the dialogue was initialized to "commitment", the requestor becomes a participant
in a new transaction if it is not already a participant in a transaction.

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

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 rjot be
issped more than once for a particular TPSUI.

102.7 Effects of a TP-BEGIN-DIALOGUE indication
Thé recipient is a subordinate of the requestor.

If the Chained Transactions functional unit is selected, or if the Unchained Transactions functional ynit is
selected and the Begin-Transaction parameter is set to "true", the coordination level of the dialogue is
initfalized to "commitment"; otherwise the coordination level of the dialogu€lis initialized to "none".

If the coordination level is "commitment" and the Confirmation paramieter is set to "negative", the regjpient
be¢omes a participant in the same transaction as the requestor by, ‘manipulating bound data or issuing any
service primitives other than a TP-BEGIN-DIALOGUE resporise with the Result parameter sgt to
"rejected(user)"; otherwise if the coordination level is “commitment” and the Confirmation parameter is get to
“always”, the recipient becomes a participant in the same.transaction as the requestor by issuing @ 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 conditions on TP-BEGIN-DIALOGUE response

If the coordination level is "commitment", the responder shall not have manipulated bound data.
10.2.9 TPSP constraints on TP-BEGIN-DIALOGUE response

A TP-BEGIN-DIALOGUE indication-shall have been issued to the responder.

Bodind data handled by the(TPSP shall not be changed prior to the issuance of a TP-BEGIN-DIALQGUE
response.

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

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.

NOJ'E ~Indications may be issued for the dialogue before TP-BEGIN-DIALOGUE response (for example @ TP-
ROLKBACK indication). T

10.2.10 Effects of a TP-BEGIN-DIALOGUE 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 coordination level of the dialogue is "commitment" and the Result parameter is set to "accepted”, the
recipient is a participant in the same transaction as the requestor.

15
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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 constraints on TP-BEGIN-DIALOGUE confirm

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

10.2.12 Effects of a TP-BEGIN-DIALOGUE 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 vajue
nas the same usage and semantics as a TP-ROLLBACK indication;

b) if the TP-BEGIN-DIALOGUE confirm is issued with the Rollback parameter is set to ‘false", for the oply
Hialogue with a coordination level of "commitment", before the transaction is in the termination phage,
here is no longer a distributed provider-supported transaction; in such a situation, the TPSUI shall
bither continue with the current transaction by initiating new transaction branehes, or terminate the
ransaction through the use of TP-COMMIT request or TP-ROLLBACK request.

10.3 | Dialogue Termination service, TP-END-DIALOGUE
10.3.] Purpose
This Iptionally confirmed service is used to terminate a dialogue:
This gervice is associated with one particular dialogue.
10.3.2 Primitives and parameters
Tabl¢ 6 lists the TP-END-DIALOGUE primitives and.tfieir parameter.
Table 6 - TP-END-DIALOGUE primitives and their parameters
TP-END-DIALOGUE
parameters req | ind | rsp | cnf
Confirmation M [M(=)
10.3.2.1 Confirmation is a parameter that indicates whether the TP-END-DIALOGUE request will be
confifmed. It shall take one-of the following values:

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

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

10.3.

The {imé sequence diagram of figure 3 shows the dialogue termination sequence of primitives when
serviteis not confirmed
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TP-END-DIALOGUE

request .

TP-END-DIALOGUE
indication

N ’

Figure 3 - Unconfirmed TP-END-DIALOGUE sequence of primitives
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The time sequence diagram of figure 4 shows the dialogue termination sequence of primitives when the
service is confirmed.

In [figure 4, TP-END-DIALOGUE response and TP-END-DIALOGUE confirmianay be replaced by

ER
10

TPSP
TP-END-DIALOGUE
request

- TP-END-DIALOGUE

TP-END-DIALOGUE

response
TP-END-DIALOGUE .- -
confirm Pl

Figure 4 - Confirmed END-DIALOGUE sequence of primitives

ROR request and TP-U-ERROR indication, respectively, if the dialogue termination is rejected.

3.4 TPSP constraints on TP-END-DIALOGUE request

[P-U-

The requestor shall have neither a dialogue establishment request©utstanding nor a dialogue establishment

ing

ication 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 termi

indication outstanding.
10{3.5 Effects of a TP-END-DIALOGUE request
If the Confirmation parameter is set to-*false", the dialogue is terminated.

10/3.6 TPSP constraints on-TR-END-DIALOGUE indication

nation

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 indi¢ation

outstanding.

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

10{3.7) Effects of 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 request outstanding, the

recipient has control of the dialogue.
10.3.8 TPSP constraints on TP-END-DIALOGUE response
A TP-END-DIALOGUE response shall not be issued if a handshake request is outstanding.

The requestor shall have a dialogue termination indication outstanding.

17
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10.3.9 Effects of a TP-END-DIALOGUE response

The dialogue is terminated.

10.3.10 TPSP constraints on TP-END-DIALOGUE confirm
The recipient shall not have a handshake indication outstanding.

The recipient shall have a dialogue termination request outstanding.

10.3.11 Effects of a TP-END-DIALOGUE confirm

If the Bhared Control functional unit is selected, a TP-END-DIALOGUE indication with the Confirmation
parameter set to "true" is not issued to a TPSUI if there is a collision of the TP-END-DIALOGHE request and

ND-DIALOGUE indication is not issued to a TPSUI which has issued a TP-BEGIN-TRANSACTIGN
request; instead, a TP-P-ABORT indication with the Diagnostic parameter set o, "begin-transaction-eng-
e-collision" is issued.

A TP-END-DIALOGUE indication with the Confirmation parameter set to ‘trGe" is not issued to a TPSUI
which lhas 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-dialogue-collision" is issued.

10.4 |User Error Reporting service, TP-U-ERROR
10.4.1| Purpose

This sprvice is used to notify a partner TPSUI of a processing error occurrence; it also serves as a negatiye
respofse to the handshake service, to the handshiake with grant-control service, and to the confirmed
dialoglie 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 Primitives and parameters
Table|7 lists the TP-U-ERROR (primitives.
Table 7 - TP-U-ERROR primitives

TP-U-ERROR
no parameters [ req | ind

10.4.3 Sequenge of primitives

The time sequence diagram of figure 5 shows the TP-U-ERROR sequence of primitives.

TPSP

TP-U-ERROR

request ' |

TP-U-ERROR

RN indication .

Figure 5 - TP-U-ERROR sequence of primitives
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The time sequence diagram of figure 6 shows a TP-U-ERROR request issued as a negative confirmation of

a handshake service.

TPSP
TP-HANDSHAKE
request '
- TP-HANDSHAKE
RN indication |
TP-U-ERROR
I request
TP-U-ERROR P
l indication -

Figure 6 - TP-U-ERROR as the negative confirmation to a handshake service

In figure 6, the TP-HANDSHAKE may be replaced by a TP-END-DIALOGUE.with Confirmation set to '
or, {f the Polarized Control functional unit has been selected, a TP-HANDSHAKE-AND-GRANT-CONTR

10.4.4 TPSUI conditions on TP-U-ERROR request

If the requestor has a handshake indication outstanding, synchronization was not successful.
10.4.5 TPSP constraints on TP-U-ERROR request

The requestor shall not have a dialogue establishment indication outstanding.

If the Polarized Control functional unit is selected, the requestor shall not have a handshake ree
outstanding.

true"
OL.

Juest

The requestor shall not have a dialogue termination request outstanding unless the Shared Cqntrol

fungtional unit is selected and the requestar has a handshake indication outstanding.

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

If the coordination level of the dialogue is "commitment", a TP-PREPARE indication or a TP-PREP|
reqiiest shall not have been issued during the current transaction.

If the coordination level of ‘the dialogue is "commitment", the current transaction shall not be in
termination phase.

10.4.6 Effects of a-TP-U-ERROR request

If the Polarized-Control functional unit is selected, and there was a handshake indication outstanding
dialpgue termination indication outstanding, the requestor has control of the dialogue.

10.4.7 TPSP constraints on TP-U-ERROR indication

.
ARE

the

ora

lishment 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 coordination level of the dialogue is "commitment", a TP-PREPARE indication or a TP-PREP
request shall not have been issued during the current transaction.

ARE

If the coordination level of the dialogue is "commitment", the current transaction shall not be in the

termination phase.
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4 A R

4.8 Effecisof a

-re 11 -
IrF-u-

a
recipient shaii surrender contro! by issuing a TP-GRANT

If the Polarized Control functional unit is selected, and a handshake request is outstanding or a dialogue
termination request is outstanding, the recipient does not have contro! of the dialogue.

10.4.9 Collisions
A TP-U-ERROR indication is not issued if one of the following service primitives has been issued:

TL’ -U-ERROR request while not having control of the dialogue;
-any

rollback-initiating service primitive for the current transaction if the coordination level o
g "commitment".

............ han) AARA

A TH-U-ERROR indication is not issued to a TPSUI which has issued TP-COMMIT request or a |P-
PRERARE request, instead a TP-ROLLBACK indication is issued (unless a rollback-initiating seryice
primitive has already been issued for the current transaction).

10.5| User Abort service, TP-U-ABORT

10.5.1 Purpose

This $ervice is used to abort a dialogue. Use of this service may cause loss of indications and/or confirmg to
both [TPSUIs.

This pervice is associated with one particular dialogue.
10.5.2 Primitives and parameters

Tablg 8 lists the TP-U-ABORT primitives and their parameters.
Table 8 - TP-U-ABORT primitives and their parameters

TP-U-ABORT
parameters req | ind
Rollback M
User-Data U | CH

10.5.R.1 Rollback is a parameteriofthe 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.

This value shall decur if all of the following conditions are satisfied:
- the dialogué-has a coordination level of "commitment";
- there.is ho dialogue establishment indication outstanding,

- a TP-COMMIT indication or a rollback-initiating service primitive has not been issued for the curient
transaction;

- a TP-BEGIN-TRANSACTION request has not been disrupted by the TP-U-ABORT.

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";
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he dialogue has a coordination level of "commitment", but the recipient has a dialogue
establlshment indication outstanding;
- the dialogue has a coordination level of "commitment", but a TP-COMMIT indication or a 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 roliback 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

10/5.2.2 User-Data is an optional parameter which may be used to convey user-specific-sem
asgociated with the abort of the dialogue.

10

The

10
Th
Fo

10.

request or when a TP-U-ABORT request is issued by a subordinate during a rollback procedure and received by

the superior after TP-ROLLBACK-COMPLETE indication (see ISO/TEC 10026-3 for more information).

5.3 Sequence of primitives

time sequence diagram of figure 7 shows the TP-U-ABORT sequence of primitives.

TPSP

TP-U-ABORT
request
—————’..

TP-Y-ABORT
indication

\“ ’

Figure 7 - TP-U-ABORT sequence of primitives

5.4 TPSP constraints on TP-U-ABORT request

e requestor shall not have a dialogue establishment indication outstanding.

H) before the current transaction is in the termination phase; or

primitives:
- TP-ROLLBACK request;

- TP-ROLLBACK-indication;
- TP-U-ABORT indication issued for another dialogue which has a coordination level of "commitme
- TP-P:ABORT indication issued for another dialogue which has a coordination level of "commitme|
-TP:BEGIN-DIALOGUE confirm with the Result parameter set to ‘"rejected(provider

antics

a dialogue which has a coordination {evel of "commitment", TP-U-ABORT request shall only be igsued
either:

D) during the termination of the current transaction, after the issuance of any of the following sgrvice

nt";
nt';

" or

rejected(user)" for another dialogue which has a coordination level of "commitment";

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

5.5 Effects of a TP-U-ABORT request

The dialogue is terminated. However, if a TP-U-ABORT request is issued for a 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.

A TP-U-ABORT request, if used for a dialogue with a coordination level of "commitment”, causes a rollback
of the current transaction unless the TP-U-ABORT request is issued during the termination phase of the

current transaction.
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A TP-U-ABORT request, if used during the termination phase of the current 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.

10.5.6 TPSP constraints on TP-U-ABORT indication
The recipient shall not have a dialogue establishment request outstanding.

If a TP-ROLLBACK indication has been issued, the recipient shall not have a dialogue establishment
indication outstanding

10.5.7 Effects of a TP-U-ABORT indication

The dialogue is terminated. However, if a TP-U-ABORT indication is issued for a dialogue with a
suborglinate 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.

A TPIU-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 selectgd,
betwden a TP-COMMIT indication and the corresponding TP-COMMIT-COMPLETE indication, and |no
other [coordinated dialogues remain after the TP-COMMIT-COMPLETE indication has been issued, therg is
no longer a provider-supported transaction; in such a situation, the TRSUI shall either continue with 'llhe
(then) current transaction by initiating new transaction branches, orterminate the transaction through the
use of TP-COMMIT request or TP-ROLLBACK request.

If a TP-U-ABORT indication is issued with the Rollback parameter set to "false", for the only dialogue wit]» a

coordjnation level of "commitment", before the transaction is in'the termination phase, there is no longer| a
distriquted provider-supported transaction; in such a situation, the TPSUI shall either continue with the
curret transaction by initiating new transaction branches, or terminate the transaction through the use| of
TP-COMMIT request or TP-ROLLBACK request.

10.6 | Provider Abort service, TP-P-ABORT
10.6.1 Purpose

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

This gervice is associated'wijth one particular dialogue.
10.6.2 Primitives and-parameters

Tablg 9 lists the TRP-P-ABORT primitive and its parameters.
Table 9 - TP-P-ABORT indication and its parameters

TP-P-ABORT
| parameters ind
Diagnostic M
Rollback M

10.6.2.1 Diagnostic is 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;
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d) "begin-transaction-reject” when the TP-BEGIN-TRANSACTION indication is not issued because the

mmp:nnf is alreadv involved in a transaction or because of a local condition:

IS QL TQuy IV VO vOoOUVQuoT WU v iV

e) "end-dialogue-collision" when two TP-END-DIALOGUE requests with the Confirmation parameter set
to "true" have collided:

T VAT,

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

- the dialogue has a coordination level of "commitment";
- a dialogue establishment indication is not outstanding,

- a TP-COMMIT indication or a rollback-initiating service primitive_has not been issued for the clirrent

transaction;
- a TP-BEGIN-TRANSACTION request has not been disrupted by the TP-P-ABORT.
This value may also occur whenever the TPSP is in g 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";

-the dialogue has a coordination- level of "commitment", but the recipient has a diafogue
establishment indication outstanding;

- the dialogue has a coordination level of "commitment", but a TP-COMMIT indication or a rollback-
initiating service primitive:has been issued for the current transaction;

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

NOTE - The TPSPis in such a state when a TP-P-ABORT indication disrupts a TP-BEGIN-TRANSACTION (see
ISO/IEC 10026-3 for more information).

10.f.3 Sequence of primitives
The timetsequence diagram of figure 8 shows the TP-P-ABORT sequence of primitives.

TPSP

TP-P-ABORT TP-P-ABORT
indication indication

<« i

Figure 8 - TP-P-ABORT sequence of primitives
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10.6.4 Effects of a TP-P-ABORT indication

The dialogue is terminated. However, if a TP-P-ABORT indication is issued for a 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.

A TP-F-ABORT indication with the Rollback parameter set to "true" causes a rollback 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 deterred end dialogue service has been Issued.

If a TP-P-ABORT indication is issued with the Rollback parameter is set to "false", for the only dialogue with
a cooldination level of "commitment", before the transaction is in the termination phase, there is no\onger a
distrifuted 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
TP-COMMIT request or TP-ROLLBACK request.

11 The Shared Control functional unit

11.1| Overview of the Shared Control functional unit

In theé Shared Control functional unit both TPSUIs have control of the dialogue and so may issue request
primiTves subject only to the normal sequencing constraints of thé.primitives. For example, data may be
transierred by both TPSUIs at the same time.

The $hared Control and Polarized Control functional units are mutually exclusive for a given dialogue.

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

12 The Polarized Control functional unit

12.1| Overview of the Polarized Control functional unit

In tha 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, nd
may be requested by a TP-REQUEST-CONTROL request. In addition, when a TP-U-ERROR reques} is
issued in response toa TP-HANDSHAKE indication, or a TP-END-DIALOGUE indication with the
Confirmation paraméter set to "true", or a TP-HANDSHAKE-AND-GRANT-CONTROL indication, contrq is
passed automatically to the issuer of the TP-U-ERROR request. In the case of rollback, at completion of he

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
tran | 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 a given dialogue.

12.2 Grant Control service, TP-GRANT-CONTROL

12.2.1 Purpose
This service is used by a TPSUI to grant control of the dialogue to the partner TPSUI.

This service is associated with one particular dialogue.
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12.2.2 Primitives and parameters
Table 10 lists the TP-GRANT-CONTROL primitives.
Table 10 - TP-GRANT-CONTROL primitives

TP-GRANT-CONTROL
no parameters | req | ind

12.2.3 Sequence of primitives

TP-GRANT-CONTROL

request I

TP-GRANT-CONTROL

RS indication I

Figure 9 - TP-GRANT-CONTROL sequence of primitives

122.4 TPSP constraints on TP-GRANT-CONTROL request

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

The requestor shall not have a dialogue establishment indication outstanding.
THe requestor shall have control of the dialogue.

THe requestor shall not have a handshake request outstanding.

If the coordination level of the dialogue is "commitment", a TP-PREPARE request shall not have] been
isjued during the current transaction.

If the coordination level of the dialogue-is "commitment"”, the current transaction shall not be [n the
tefmination phase.

The requestor shall not have a dialogue termination request outstanding.
1212.5 Effects of a TP-GRANT-CONTROL request

The requestor no longer ‘has control of the dialogue.

122.6 TPSP constraints on TP-GRANT-CONTROL indication

The Polarized. Céntrol 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.

lf haonnrdination Iaal ~f 4 Al o UIaAarmmidmant!! A TD DRDEDADE inAinatians ohall At hay o been
HC—COOMGMatOR1CVeT Ot OraiOguCo— CommmC——a— T T Tt 7 v e narcatnon—srat 3

issued for the current transaction.

If the coordination level of the dialogue is "commitment", the current transaction shall not be in the
termination phase.

The recipient shall not have a dialogue termination indication outstanding.
12.2.7 Effects of a TP-GRANT-CONTROL indication

The recipient has control of the dialogue.
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12.2.8 Coliisions
A TP-GRANT-CONTROL indication is not issued for a dlalogue h vnng ordination level of "commitment"

it any roliback-initiating service primitive has bee n issued during the current transaction.
12.3 RequestC

12.3.1 Purpose
This service is used by a TPSUI to request control of the dialogue. However, control is not actually

trans;Erred by this service and the TPSUTT0 which the imdication s issued s ot obtiged toretinquishcontrol.

rvice is associated with one particuiar dialogue

Ihis

12.3.2 Primitives and parameters

Table|11 lists the TP-REQUEST-CONTROL primitives.
Table 11 - TP-REQUEST-CONTROL primitives

TP-REQUEST-CONTROL

meters l req ! ind

'!J

12.3.3 Sequence of primitives
The time sequence diagram of figure 10 shows the TP-REQUEST-CONTROL sequence of primitives.

TPSP

TP-REQUEST-CONTROL

request . |

TP-REQUEST-CONTROL

s indication '

Figure 10 - TP-REQUEST-CONTROL sequence of primitives

12.3.4 TPSP constraints on TP-REQUEST-CONTROL request

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

The requestor shall not have a ‘dialogue establishment indication outstanding.

The rpquestor shall nothave control of the dialogue.

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

If the| coordination level of the dialogue is "commitment", a TP-PREPARE indication shall not have bgen
issuedduring the current transaction.

If the coordination level of the dialogue is "commitment", the current transaction shall not be in the
termination phase.

The requestor shall not have a dialogue termination indication outstanding.
12.3.5 TPSP constraints on TP-REQUEST-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 have control of the dialogue.
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The recipient shall not have a user error indication outstanding.

If the coordination level of the dialogue is "commitment", a TP-PREPARE request shall not have been
issued during the current transaction.

If the coordination level of the dialogue is "commitment", the current transaction shall not be in the
termination phase.

The recipient shall not have a dialogue termination request outstanding.

12.3.6 Collisions
A TP-REQUEST-CONTROL indication is not issued if one of the following service primitives has|been
issyied:

{TP-GRANT-CONTROL request;
{TP-HANDSHAKE-AND-GRANT-CONTROL request;

1{any rollback-initiating service primitive;

{ TP-END-DIALOGUE request with the Confirmation parameter set to "true";
1 TP-PREPARE request;

{ TP-COMMIT request.

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 anothet, and
pogsibly transfer control.

13|2 Handshake service, TP-HANDSHAKE
13.2.1 Purpose

Thik service is used by partner TPSU|s'te-synchronize their processing with one another.

Thik service is associated with one particular dialogue.

13.R.2 Primitives and parameters
Table 12 lists the TP-HANDSHAKE primitives and their parameter.
Table 12 - TP-HANDSHAKE primitives and their parameter

TP-HANDSHAKE
parameter req | ind | rsp | cnf
Confirmation-Urgency C

Copfirmation-Urgency applies only if the Shared Control functional unit has been selected. It is proyvided
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) "normal" 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 11 shows the TP-HANDSHAKE sequence of primitives.
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TPSP
TP-HANDSHAKE
request | -
TP-HANDSHAKE
RN indication
N ’
TP-HANDSHAKE
) response
TP-HANDSHAKE -
confirm P
-

Figure 11 - TP-HANDSHAKE sequence of primitives

In fighre 11 the TP-HANDSHAKE response and the TP-HANDSHAKE confirm may be'replaced by a TR

ERROR request and a TP-U-ERROR indication, respectively, if synchronization is unsuccessful.

13.2.4 TPSP constraints on TP-HANDSHAKE request

The Handshake functional unit shall be selected for the dialogue.

The fequestor shall not have a dialogue establishment indication outstanding.
The fequestor shall have control of the dialogue.

The fequestor shall not have a handshake request outstanding.

The fequestor shall not have a user error indication outstangding.

1
c
[

If the coordination level of the dialogue is "commitmient’, a TP-PREPARE indication or a TP-PREPARE

requést shall not have been issued during the current transaction.

If th¢ coordination level of the dialogue is “commitment", the current transaction shall not be in
termination phase.

the

The frequestor shall have neither a dialogue termination request outstanding nor a dialogue terminafion

indication outstanding.

13.2/5 TPSP constraints on'TP-HANDSHAKE indication

The Handshake functional unit shall be selected for the dialogue.

The fecipient shall not‘have a dialogue establishment request outstanding.

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

If the Shared Control functional unit is selected and the coordination level of the dialogue is "commitment

Il’ a

TP-AREPARE request shall not have been issued during the current transaction.

If the coordination level of the dialogue is "commitment", the current transaction shall not be in
termination phase.

The recipient shall not have a dialogue termination indication outstanding.

13.2.6 Effects of a TP-HANDSHAKE indication

the

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.
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13.2.7 TPSUI conditions on TP-HANDSHAKE response

Synchronization is successful.

13.2.8 TPSP constraints on TP-HANDSHAKE response

The responder shall not have a dialogue establishment indication outstanding.
A TP-HANDSHAKE indication shall be outstanding.

13.2.9 TPSP constraints on TP-HANDSHAKE confirm

A TP-HANDSHAKE request shall be outstanding.

Thie recipient shall not have a dialogue establishment request outstanding.

13|2.10 Collisions

If
the

he Shared Control functional unit is selected, a TP-HANDSHAKE indication is notdssued to a TP
re is a collision of the TP-HANDSHAKE request and a TP-U-ERROR request.

a TP-ROLLBACK indication is issued (unless a rollback-initiating service primitive has already been i

fon

A
"C(

NG
HA

the current transaction).

TP-HANDSHAKE indication or confirm is not issued for a dialogue having a coordination le
mmitment" if any rollback-initiating service primitive has been issued during the current transaction.

TE - If the Shared Control functional unit is selected, thensa “TP-HANDSHAKE request colliding with
NDSHAKE indication from a remote partner is not regarded as ‘a collision, but as two separate uses of the s

Either may be successful or fail independently of the other.

13

13

Th
co

Th

13
Tal

Cdq

.3 Handshake and Grant Control service;'TP-HANDSHAKE-AND-GRANT-CONTROL
3.1 Purpose

htrol.

s service is associated with orie particular dialogue.

3.2 Primitives and parameters
ble 13 lists the TP-HANDSHAKE-AND-GRANT-CONTROL primitives and their parameter.
Table 13 £TP-HANDSHAKE-AND-GRANT-CONTROL primitives and their parameter

TP-HANDSHAKE-AND-GRANT-CONTROL
parameter req | ind | rsp | cnf
Confirmation-Urgency M

the

nfirmation-Urgency is a parameter which is provided by the requestor to specify the urgency with

SUI if

If hme Shared Control functional unit is selected, a TP-HANDSHAKE indication is_not issued for a diglogue
with a coordination level of "commitment" after a TP-COMMIT request or a TR=PREPARE request; instead

psued

el of

a TP-
Brvice.

s service is used by partner TPSUIs {6 synchronize their processing with one another and to transfer

which

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

13.3.3 Sequence of primitives

The time sequence diagram of figure 12 shows the TP-HANDSHAKE-AND-GRANT-CONTROL sequence of
primitives.

In this
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TPSP

TP-HANDSHAKE-AND-
GRANT-CONTROL request

TP-HANDSHAKE-AND-
. GRANT-CONTROL indication

TP-HANDSHAKE-AND-
GRANT-CONTROL response

TP-HANDSHAKE-AND-
GRANT-CONTROL confirm

Figure 12 - TP-HANDSHAKE-AND-GRANT-CONTROL sequence of primitives

In figure 12, 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 indicatign,
respegtively, if synchronization is unsuccessful.

13.3.4 TPSP constraints on TP-HANDSHAKE-AND-GRANT-CONTROL request

The Handshake and Polarized Control functional units shall both be selected for the dialogue.

The requestor shall not have a dialogue 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|coordination level of the dialogue is "commitment", a TP-PREPARE request shall not have begn
issued during the current transaction.

If the| coordination level of the dialogue is "commitment", the current transaction shall not be in the
termination phase.

The reéquestor shall not have a dialogue, términation request outstanding.
13.3.
The requestor no longer hagcontrol of the dialogue.

13.3.6 TPSP constraints on TP-HANDSHAKE-AND-GRANT-CONTROL indication

The Handshake an@ Polarized Control functional units shall both be selected for the dialogue.

Effects of a TP-HANDSHAKE-AND-GRANT-CONTROL request

The rgcipient shall not have a dialogue establishment request outstanding.

The recipientshall not have control of the dialogue.

The recipient shall not have a handshake indication outstanding.

If the coordination level of the dialogue is "commitment", a TP-PREPARE indication shall not have been
issued during the current transaction.

If the coordination level of the dialogue is "commitment", the current transaction shall not be in the
termination phase.

The recipient shall not have a dialogue termination indication outstanding.

13.3.7 Effects of a TP-HANDSHAKE-AND-GRANT-CONTROL indication

The recipient has control of the dialogue.
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13.3.8 TPSUI conditions on TP-HANDSHAKE-AND-GRANT-CONTROL response
Synchronization is successful.

13.3.9 TPSP constraints on TP-HANDSHAKE-AND-GRANT-CONTROL response
The responder shall not have a dialogue establishment indication outstanding.

A TP-HANDSHAKE-AND-GRANT-CONTROL indication shall be outstanding.

13.3.10 TPSP constraints on TP-HANDSHAKE-AND-GRANT-CONTROL confirm
A T|P-HANDSHAKE-AND-GRANT-CONTROL request shall be outstanding.

There shall be no dialogue establishment request outstanding.

13.8.11 Collisions

A TP-HANDSHAKE-AND-GRANT-CONTROL indication or a TP-HANDSHAKE-AND-GRANT-CONTROL
corjfirm is not issued for a dialogue with a coordination level of "commitment" if any rollback-initiating service
primitive has been issued during the current transaction.

14| The commitment-related functional units

14/1 Introduction

The¢ commitment-related functional units are

1{the Commit functional unit;

{the Chained Transactions functional unit; and,
{the Unchained Transactions functional unit.

The¢ Commit functional unit shall be selected on.&’dialogue if the TPSUI wants transaction branches fto be
supported on the dialogue.

Thé Chained Transactions functional unit-and the Unchained Transactions functional unit are mutually
exdlusive; one and only one shall be selected if the Commit functional unit is selected.

If fhe Chained Transactions functional unit is selected, the dialogue will always support transaction
branches, thus its coordinationtlevel is always "commitment". During the lifetime of the dialogug, 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 branghes.
The superior determines’when the coordination level of the dialogue is "commitment". At a given pgint in
time, the two TPSUIS‘may be participants in the same transaction, in different transactions, or one orf both
TPBUIs may notbevinvolved in a transaction.

14|2 Ovetview of the Commit functional unit

1421 introduction

The Commit functional unit shall be selected if the TPSUI wants the TPSP to coordinate the maintenance of
the ACID properties.

The 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 the initial or the final state. In the second phase, the transaction is
either committed or rolled back.
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Any rollback-initiating service primitive may be used to trigger a roliback 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.

14.2.2 Phase 1 of Commitment

Phase 1 of Commitment uses the following service primitives:
- TP-PREPARE request which allows a superior TPSUI to request a subordinate transaction subtre to
emter the READY state. When the subordinate subtree is ready-to-commit, it is indicated to the supeti
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 requesting its subordigate transactjon
slibtree to complete processing for the current transaction and place its bound data in the readyto-
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 bouynd
data handled by the TPSUI are in the ready-to-commit state, and to request.all the subordinate nodeg to
ehter 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 a rollback-ipitiating indication.

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

- flthe TPSUI issues TP-COMMIT request, then it can no longer.participate in the organization of the tyo-
phase commit procedure.
- By issuing the optional TP-PREPARE request to a subgrdinate, the TPSUI may achieve the following:

1) the subordinate 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 i$-ready-to-commit before it proceeds with the remainder of the
commitment process;

B) 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.

14.2.8 Phase 2 of Commitment

Phase 2 of Commitment.uSes the following service primitives:
-TIP-COMMIT indication is issued to inform a TPSUI that the transaction is in the process of bging

gdommitted andte'request the TPSUI to release its bound data in the final state;

- TP-DONETequest 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 bgen

dommitted. If any dialogue exists with the Chained Transactions functional unit selected, the indicafion

disclindicates that the TPSUI is involved in the subsequent transaction.

14.2.4 Rollback

Rollback uses the following service primitives:

- a rollback-initiating request is issued by a TPSUI to request that the transaction be rolled back. More
than one TPSUI in the tree may issue a rollback-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;

- a rollback-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;
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- 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.

14.2.5 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 that a subordinate subtrde has
either released its bound data in an inconsistent state, or that a failure may prevent reporting of pound
data inconsistency.

14.3 Overview of the Chained Transactions functional unit

The Chained Transactions functional unit shall only be selected when the Commit functional unit is selgcted.

exflusive for a dialogue.

e superior determines when the coordination level of the dialogue is "commitment"; if the coordipation
level is "commitment" at the completion ©f*a transaction, it changes to "none". At a given point in timge, the
twp TPSUIs may be participants in the*same transaction, in different transactions, or one or both TPSUIs
may not be involved in a transaction.

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 also involye a subordinate in a transaction by means of the Begin-Transaction paramgter of
the TP-BEGIN-DIALKOGUE service.

14.5 Begin Transaction service, TP-BEGIN-TRANSACTION

14{5.1 Purpose

This setvice is u

PSUI as a pa
transaction: I f

sed by a TPSUI to include a subordinate T rticipant in the requestor's current
s-requestorts not-already-aparticipantina enanew-transactiontsinitiated.

This service is associated with one particular dialogue.

14.5.2 Primitives and parameters
Table 14 lists the TP-BEGIN-TRANSACTION primitives.
Table 14 - TP-BEGIN-TRANSACTION primitives

TP-BEGIN-TRANSACTION
no parameters | req | ind
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14.5.3 Sequence of primitives

The time sequence diagram of figure 13 shows the TP-BEGIN-TRANSACTION sequence of primitives.

TPSP
TP-BEGIN-TRANSACTION

request

TP-BEGIN-TRANSACTION
indication

Figure 13 - TP-BEGIN-TRANSACTION sequence of primitives

14.5.4| TPSP constraints on TP-BEGIN-TRANSACTION request
The Uhchained Transactions functional unit shall be selected for the dialogue.
The rgquestor shall be the superior.

The rgquestor shall have control of the dialogue.

The rgquestor shall have neither a handshake request outstanding nor a handshake indication outstanding

The rdquestor shall not have a user error indication outstanding.
The coordination level of the dialogue shall be "none".

If ther is a current transaction, it shall not be in the termination phase.

The rquestor shall neither have a dialogue termination-request outstanding nor a dialogue terminatipn

indication outstanding.
14.5.9 Effects of a TP-BEGIN-TRANSACTION request

The cpordination level of the dialogue is changedto "commitment".

The rg¢questor 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 rejecled

by a TP-P-ABORT indication with the“Biagnostic parameter set to "begin-transaction-reject” or may be held until

subordinate is no longer involved in a transaction.

14.5.6 TPSP constraints on TP-BEGIN-TRANSACTION indication
The Unchained Transacfions 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.

he

The recipient shall have neither a handshake indication outstanding nor a dialogue termination indicatjon

outstanding.

The coordination level of the dialogue shall be "none".
The recipient shall not be involved in a transaction.
14.5.7 Effects of a TP-BEGIN-TRANSACTION indication

The coordination level of the dialogue is changed to "commitment".

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".
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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 not issued to a TPSUI which has issued TP-END-DIALOGUE
request with the Confirmation set "true"; instead a TP-P-ABORT indication with Diagnostic parameter set to

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 transactjon is
corhmitted, i.e., the termination of the specified dialogue takes place with the completion of commitment of
thel current transaction.

Thils service is associated with one particular dialogue.

146.2 Primitives and parameters
Talple 15 lists the TP-DEFERRED-END-DIALOGUE primitives.
Table 15 - 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 14 shows the TP-DEFERRED-END-DIALOGUE sequenge of

TPSP
TP-DEFERREDR-END-

DIALOGUE requést l

TP-DEFERRED-END-

DIALOGUE indication .

Figure 14 - TP-DEFERRED-END-DIALOGUE sequence of primitives

Thée corresponding TP-DEFERRED-END-DIALOGUE indication may be delayed and issued to the specified
subjordinatelafter indications or confirms resulting from subsequent requests or responses. Howevef, the
TP{DEFERRED-END-DIALOGUE indication shall be issued before any TP-PREPARE indication.

14.6:4) TPSP constraints on TP-DEFERRED-END-DIALOGUE request

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

A TP-DEFERRED-END-DIALOGUE request shall not have been issued during the current transaction.
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P-PREPARE request shali not have been issued during the current transaction.
The current transaction shall not be in the termination phase.

4.6.5 Effects of a TP-DEFERRED-END-DIALOGUE request

¥ tha
it the current tr

indication is issued.
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The fecipient shali not have a handshake indication outstanding.

The g¢oordination level of the dialogue shall be "commitment".

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

The ¢urrent transaction shali not be in the termination phase

If the current transaction is committed, the dialogue terminates_when the TP-COMMIT-COMPLETE

ing service primitives.

14.7| Deferred Grant Control service, TP-DEFERRED-GRANT-CONTROL
14.7{1 Purpose

This|service is used by a TPSUI to grant control of the dialogue to the specified subordinate if the curfent
trangaction is committed.

This(service is associated with.oné particular dialogue.

14.7]12 Primitives and parameters
Tablg 16 lists the TP-DEFERRED-GRANT-CONTROL primitives.
Table 16 - TP-DEFERRED-GRANT-CONTROL primitives

TP-DEFERRED-GRANT-CONTROL
no parameters | req |

14.7{3--Sequence of primitives

The time sequence diagram of figure 15 shows the TP-DEFERRED-GRANT-CONTROL sequence of
primitives.
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PSP
TP-DEFERRED-GRANT-

CONTROL request

TP-DEFERRED-GRANT-
CONTROL indication

Ty,

Figure 15 - TP-DEFERRED-GRANT-CONTROL sequence of primitives

The—corresponding TP-D RRED-GRANT-CONTRO gication may be delayed and ged 1o the
specified subordinate after indications or confirms resulting from subsequent requests or respgnses.
Hgwever, the TP-DEFERRED-GRANT-CONTROL indication shall be issued before any TP-PREPARE
indication.

14.7.4 TPSP constraints on TP-DEFERRED-GRANT-CONTROL request
The requestor shall be the superior.

The Polarized Control functional unit shall be selected.

e requestor shall have control of the dialogue.

e requestor shall not have a handshake request outstanding.

e requestor shall not have a user error indication outstanding.

e coordination level of the dialogue shall be "commitment".
P-DEFERRED-GRANT-CONTROL request shall not have been issued during the current transactign.
P-DEFERRED-END-DIALOGUE request shall not-have been issued during the current transaction.

P-PREPARE request shall not have been issued during the current transaction;

4 > > >» 4 o4 o =

e current transaction shall not be in the termination phase.

-k

47.5 Effects of a TP-DEFERRED-GRANT-CONTROL request

If the current transaction is committed, the requestor will not have control of the specified dialogue when the
TH-COMMIT-COMPLETE indicatjon.is issued.

4.7.6. TPSP constraints on TP-DEFERRED-GRANT-CONTROL indication
e recipient shall be the subordinate.
e Polarized Control-functional unit shall be selected.

e recipient shall'not have control of the dialogue.

o 4 4 o =

e recipient'shall not have a handshake indication outstanding.
The coordination level of the dialogue shall be "commitment".

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

A TP-PREPARE indication shall not have been issued during the current transaction.

The current transaction shall not be in the termination phase.

14.7.7 Effects of a TP-DEFERRED-GRANT-CONTROL indication

If the current transaction is committed, the recipient will have control of the dialogue when the TP-COMMIT-
COMPLETE indication is issued.
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14.7.8 Collisions

A TP-DEFERRED-GRANT-CONTROL indication is not issued to a TPSUI which has issued any rollback-
initiating service primitive.

14.8 TP-PREPARE request
14.8.1 Purpose

This service primitive is |ssued by a supenor TPSUI mvolved in a transactlon to request a subordmate
subtrg omplete proce g-forthe action-and-ptace bound-data he-ready-to-commit
state.| In addition, the superior TPSUI issues thls service to indicate that no more messages will be sent to
the sybordinate.

This dervice primitive is associated with one particular dialogue.

14.8.2 Primitives and parameters

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

Table 17 - 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. It shall
take ¢ne of the following values:

a

~

'true" when the recipient is still allowed to issue TP-DATA requests to the requestor within the currgnt
transaction;

b) ['false" if no further TP-DATA requests are allowed:to be issued towards the requestor.
14.8.3 TPSP constraints on TP-PREPARE request
The requestor shall be the superior.
The requestor shall have control of the dialogue.
The requestor shall have neither a.iandshake request outstanding nor a handshake indication outstanding.
The requestor shall not have a user error indication outstanding.
The g¢oordination level of the dialogue shall be "commitment".

A TPFPREPARE indication shall have been issued if the requestor is the subordinate for a dialogue with a
coordination level of “eommitment".

A TP{PREPARE frequest shall not have been issued.

The ¢urrenttransaction shall not be in the termination phase.

14.8.4 _Effects of issuing a TP-PREPARE request
A TP-PREPARE indication is issued to the specified subordinate.

14.8.5 Collisions

A TP-PREPARE indication is not issued to a TPSUI if any rollback-initiating service primitive has been
issued.

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.
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14.9 TP-PREPARE indication
14.9.1 Purpose

This service primitive is issued to intermediate or leaf TPSUIs in a transaction 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.

This service is associated with one particular dialogue.

14/9.2 Primitives and parameters
Table 18 lists the TP-PREPARE indication primitive and its parameter.
Table 18 - TP-PREPARE indication and its parameter

TP-PREPARE
parameter ind
Data-Permitted C

Djea-Permitted is a parameter that is present when the Polarized Control functional unit is selected. If shall
take one of the following values:

n) "true" when the recipient is allowed to issue TP-DATA requests for its superior dialogue with|n the
current transaction;

b) "false"” if no further TP-DATA requests are allowed to be.issued towards the superior.

This parameter is set to "true" only when the superior 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 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 hamdshake request outstanding nor a handshake indication outstanding.
The recipient shall not have a usér.error request outstanding.

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

A TP-PREPARE indication)shall not have been issued during the current transaction.

The current transaction*shall not be in the termination phase.

14/9.4 Collisions

A [TP-PREPARE indication is not issued to a TPSUI if any rollback-initiating service primitive has|been
issued,

A TP-PREPARE indication is not issued to a TPSUI if there is a collision between the TP-COMMIT regquest
or the TP-PREPARE request and a 1P-HANDSHARE Tequest or a 1P-U-ERROR request, instead a TP-
ROLLBACK indication is issued.

14.10 TP-READY indication
14.10.1 Purpose

This service primitive is issued to indicate that the subordinate subtree is in the READY state.

This service primitive is associated with one particular dialogue.
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h

A TR-PREPARE request shall have been issued during the current transaction.

The

All TPSUIs in the subordinate transaction subtree shall have issued a TP-COMMIT request. This
trangaction tree constraint.

14.1

.2 Primitives and parameters
19 shows the TP-READY indication primitive.
Table 19 - TP-READY indication

TP-READY
no parameter | ind

4.10.3 TPSP constraints on TP-READY indication

© ISO/IEC

coordination level of the dialogue shall be "commitment".

current transaction shall not be in the termination phase.

D.4 Collisions

A TR-READY indication is not issued to a TPSUI if a TP-COMMIT request or any rollback-initiating seryice

prim
14.1

14.1
This

tive has been issued for the current transaction.
1TP-COMMIT re

1.1 Purpose

service primitive is issued by a TPSUI to indicate that it has completed all processing for the cur

rent

trangaction and to request that the transaction be committed. When the TPSUI is the root of the transagtion

tree,
prop

14.1
Tabl

14.1
All b
All p
The

Agates termination of the transaction.

1.2 Primitives and parameters
b 20 shows the TP-COMMIT request primitive.
Table 20 - TP-COMMIT request

TP-COMMIT
no parameters | req

1.3 TPSUI conditions on a TP-COMMIT request
bund data-handled by the TPSUI shall have been placed in the ready-to-commit state.

rocessing for the transaction by the TPSUI shall have been completed.

this service initiates termination of the transaction. When the TPSUI is an intermediate or ledf, it

rélease of the bound data handled by the TPSUI in the final state as part of the commitment proces

5ing

shal

preserve the ACID properties.

14.11.4 TPSP constraints on TP-COMMIT request

The

requestor shall not have a dialogue 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 dialogues with subordinates for which the coordination level is
"commitment".
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The requestor shall neither have any handshake requests outstanding nor handshake indications
outstanding for any dialogue with a coordination level of "commitment".

The requestor shall not have any user error indication outstanding on any dialogues with a coordination level
of "commitment".

One of the following conditions shall be true:

A

Th

14,

A TP-PREPARE indication is issued to all direct subordinate TPSUIs in the transaction tree to which
PREPARE indication has not already been issued as the result of a TP-PRERPARE request.

a) at least one dialogue shall have a coordination level of "commitment"; or
b) a TP-BEGIN- DIALOGUE conflrm a TP-U- ABORT mdlcatlon or a TP- P-ABORT |nd|cat|on wnt

of "commltment" dunng the current transaction.

e current transaction shall not be in the termination phase.

11.5 Effects of a TP-COMMIT request

h the
R fevel

P-PREPARE indication shall have been issued if the TPSUI is the subordinate for a dialogue with a
cogrdination level of "commitment".

n TP-

14.11.6 Collisions

A TP-PREPARE indication is not issued to a TPSUI if any rollback-initiating service primitive has |been
isspied.

A TP-PREPARE indication is not issued to a TPSUI if there is.a collision of the TP-COMMIT request and a

TPtHANDSHAKE request or a TP-U-ERROR request, instéad a TP-ROLLBACK indication is issued.

After a TP-COMMIT request, none of the following $ervice primitives will be issued for dialogues
codrdination level of "commitment":

14

14.

Th

thel TPSUI to release its bound data in the final state.

14,
Table 21 shows the TP-COMMIT indication primitive.

14.

At

1 TP-REQUEST-CONTROL indication;
1 TP-READY indication.

12 TP-COMMIT indication
12.1 Purpose

is service primitive is issued-to indicate that the outcome of the transaction is commitment and to

12.2 Primitives and parameters

Table 21 - TP-COMMIT indication

TP-COMMIT
no parameters | ind

ith a

prder

12.3 TPSP constraints on TP-COMMIT indication

least one dialogue shall have a coordination level of "commitment".

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

All

TPSUls participating in the current transaction shall have issued a TP-COMMIT request. This

transaction tree constraint.

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

14.12.4 Effects of a TP-COMMIT indication
The recipient is allowed to release its bound data in the final state.

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

14.13 TP-DONE request

14.131 Purpose

This $ervice primitive is issued to indicate that the bound data handled by the TPSUI have been‘releaged
and that any restructuring of the dialogue tree has been completed in reaction to abnormal “dialogue
termination.

14.13.2 Primitives and parameters
Tablg 22 lists the TP-DONE request primitive and its parameter.
Table 22 - TP-DONE request and its parameter

TP-DONE
parameter req
Heuristic-Report U

Heurjstic-Report is an optional parameter which may be used to)report any conditions related to heuristic
decisjons 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 TPSUl*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 handlethis situation.

14.13.3 TPSUI conditions on TP-DONE request

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

Befote issuing the first TP-DONE-request following a rollback-initiating service primitive, all bound data
handled by the requestor shall have been released in the initial state, unless the Heuristic-Report paramgter
is used.

14.13.4 TPSP constraints on TP-DONE request
The fequestor shall’not have a dialogue establishment indication outstanding.

A TR-COMMIT )indication or rollback-initiating service primitive shall have been issued for the curfent

e'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, or a TP-BEGIN-DIALOGUE confirm with the
Result parameter set to "rejected(provider)" or “rejected(user)" has been issued for a dialogue with a
coordination level of "commitment" during the termination phase of the current transaction, and a TP-
DONE request has not been issued since the indication or the confirm.
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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 shall have been issued.

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

14.13.5 Effects of a TP-DONE request

A TP-COMMIT-COMPLETE indication is issued to the requestor after all TPSUIs in the transaction subtree
have issued a TP-DONE request, if the transaction was committed.

A TP- - madication is i i back
and all TPSUIs in the transaction subtree have issued TP-DONE requests except any that are contained in
a slibtree of the transaction subtree whose root node has a superior dialogue that has been aborted.

14]14 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 indicatg that
commitment is complete.

14.I 4.2 Primitives and parameters
Tabple 23 shows the TP-COMMIT-COMPLETE indication primitive.
Table 23 - TP-COMMIT-COMPLETE indication

TP-COMMIT-COMPLETE
no parameters | ind

14.I 4.3 TPSP constraints on TP-COMMIT-COMPLETE indication
Th

All [bound data of the node shall have been(placed in the final state unless there is a local heuristi¢ mix
corydition.

All bound data handled by subordinaté transaction subtrees shall have been placed in the final state, with the
pogsible exception of subordinates from which a TP-HEURISTIC-REPORT indication has been issued. [ This
is g transaction tree constraint,

current transaction shall be in the termination phase.

A TIP-COMMIT indication shallhave 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
ind|cation issued for'a dialogue with a coordination level of "commitment".

14.014.4 Effects of a TP-COMMIT-COMPLETE indication

All |dialogaes for which a TP-DEFERRED-END-DIALOGUE request or a TP-DEFERRED-END-DIALQGUE
ind|cation was issued during the committed transaction are terminated.

The recipient no longer has control of any dialogues for which it has issued a TP-DEFERRED-GRANT-
CONTROL request during the committed transaction.

The recipient has control of the superior dialogue if a TP-DEFERRED-GRANT-CONTROL indication has
been issued during the committed transaction.

The coordination level of all dialogues on which the Unchained Transactions functional unit is selected is
"none".

If the recipient has at least one dialogue with a coordination level of "commitment", then the recipient is
involved in a new transaction.
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14.15 TP-ROLLBACK request
14.15.1 Purpose

This service primitive is issued by a TPSUI to terminate the transaction and release the bound data in the
initial state.

14.15.2 Primitives and parameters
Table 24 shows the TP-ROLLBACK request primitive.
Table-24—TFP-ROLLBACKrequest

TP-ROLLBACK
no parameters | req

14.15.3 TPSP constraints on TP-ROLLBACK request
The fequestor shall not have a dialogue establishment indication outstanding.
One [of the following conditions shall be true:

a)| at least one dialogue shall have a coordination level of "commitment"; or

b)la TP-BEGIN-DIALOGUE confirm, a TP-U-ABORT indication, or a FP-P-ABORT indication with|the
Rollback parameter set to "false" has been issued for at least one dialogue having a coordination lgvel
of "commitment" during the current transaction.

The purrent transaction shall not be in the termination phase.
14.15.4 Effects of a TP-ROLLBACK request

A TP-ROLLBACK indication is issued to all TPSUIs invdlved in the current transaction, except to those
which have issued any rollback-initiating requests or_to which any rollback-initiating indications have bgen
issued.

14.15.5 Collisions
A TR-ROLLBACK indication is not issueddf-any rollback-initiating service primitive has been issued dufing
the qurrent transaction.

14.16 TP-ROLLBACK indication
14.16.1 Purpose

This| service primitive-is. issued to indicate that the current transaction is being rolled back and to ofder
relegse of bound data,in the initial state.

14.1p.2 Primitives and parameters
Table 25 shows the TP-ROLLBACK indication primitive.
Table 25 - TP-ROLLBACK indication

TP-ROLLBACK
no parameters | ind

14.16.3 TPSP constraints on TP-ROLLBACK indication

At least one of the following conditions shall be true:
- at least one dialogue has a coordination level of "commitment";

- a TP-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.
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No rollback-initiating service primitive shall have been issued for the current transaction.

A TP-COMMIT indication shall not have been issued during the current transaction.

14.16.4 Effects of a TP-ROLLBACK indication

Th

e recipient is allowed to release its bound data in the initial state.

In the case of a node crash, the TPSP may issue another TP-ROLLBACK indication on recovery.

14,17 TP-ROLLBACK-COMPLETE indication

14
Th

14
Ta

14

Th
CO

A

All
he

All
for

trep constraint.
A TP-DONE request shall have been issued for the current transaction.
A TP-DONE request shall havebeen issued since the last TP-P-ABORT indication, TP-U-ABORT indio

or

issued for a dialogue with a coordination level of "commitment".

14

If the Polarized”Control functional unit is selected for a dialogue with a coordination level of "commitr

co

NJTEA Ifthe Unchained Transactions functional unit is selected for a dialogue, the superior has control.

Th

ThJa current transaction shall be in the termination phase.
0
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17.1 Purpose

s service primitive is issued to all TPSUIs involved in the transaction to indicate that rollback is‘comg

17.2 Primitives and parameters
ble 26 shows the TP-ROLLBACK-COMPLETE indication primitive.
Table 26 - TP-ROLLBACK-COMPLETE indication

TP-ROLLBACK-COMPLETE
no parameters | ind

17.3 TPSP constraints on TP-ROLLBACK-COMPLETE indication

B recipient shall not have a dialogue establishment requést outstanding for any dialogues W
brdination level of "commitment".

lIback-initiating service primitive shall have been isSued for the current transaction.

bound data of the node shall have been released in the initial state with the possible exception of g
iristic mix condition.

bound data handled by subordinate transaction subtrees shall have been placed in the initial state g
subordinates from which a TP-HEURISTIC-REPORT indication has been issued. This is a trans,

TP-BEGIN-DIALOGUE confirm with the Result parameter set to "rejected(provider)" or "rejected(

17.4 Effects of @ TP-ROLLBACK-COMPLETE indication

ntrol of the.dialogue is given to the TPSUI that had control at the beginning of the rolled back transac

lete.

ith a

local
xcept

qction

ation,
iser)"

hent",
tion.

i et : ; hich-the-tnchaimed—F orre—tamtionai-anit—is—set

"none"

ed is

If the recipient has at least one dialogue with a coordination level of "commitment", then the recipient is
involved in a new transaction.

45


https://standardsiso.com/api/?name=86ad31924b492942812362f9140fbb37

ISO/IEC 10026-2:1996(E) © ISO/IEC

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 service is associated with one particular dialogue which may have been previously terminated.

14.18.2 Primitives and parameters
Table i s =
Table 27 - TP-HEURISTIC-REPORT indication and parameter

TP-HEURISTIC-REPORT
parameter ind
Heuristic-Report M

14.18.2.1 Heuristic-Report indicates the heuristic condition. It shall take one of the following values:

'heuristic-mix™: the bound data of the subordinate subtree is in a state which.is inconsistent with the
outcome of the transaction and the inconsistency cannot be corrected.

a

~

b

~

'heuristic-hazard™: a failure occurred which may prevent reporting—-of data inconsistency in the
subordinate subtree.

14.18.3 TPSP constraints on a TP-HEURISTIC-REPORT indication
The recipient shall not have a dialogue establishment request autstanding.
The recipient shall be the superior.

The goordination level of the dialogue shall be "commitment".

A TP-PREPARE request for the dialogue or a TP-COMMIT request shall have been issued for the current
transpction.

A TR-COMMIT indication or a rollback-initiating service primitive shall have been issued for the current
transgaction.

A TP-HEURISTIC-REPORT indication-shall not have been issued since the last TP-COMMIT indication} or
rollback-initiating service primitive:

The ¢urrent transaction shall.be-in the termination phase.
NOTHS

1 The indication is nat.given if the TPSP is able to correct the effects of heuristic decisions by compensating actiong.

2 A TP-HEURISTIC-REPORT indication may have the value "heuristic-hazard" during commitment, but never solely as
a resylt of a dialogue abort.

14.18.4 Effects of a TP-HEURISTIC-REPORT indication
In the case of a node crash, the TPSP may issue another TP-HEURISTIC-REPORT indication on recovery.
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Annex A

(normative)

Service state table

A.1 Overview

The service state table describes the allowed sequence of service events for a given TP service’bou
(atfa given node, between a TPSUI and the TPSP).

diaJogue affect only the state for that particular dialogue. Some service primitives affect all the dial
which have a coordination level of "commitment". The issuance of such service primitives are valid
are valid for all the dialogues they affect.

A separate state is maintained for each dialogue of the node. Service primitives which, relate to a fngle

The state table specifies predicates which must be satisfied in order for individual service primitives
valld in a given 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 spe
vallies. The referenced variables are of two types. One type is private to a particular dialogue and the
type is global among all dialogues of a TPSUL.

ndary

gues
nly if

to be

cified
other

The overall state of the service boundary (for a given node).consists of the state of each dialogue ¢f the

TPBUI, together 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
all variables private to the dialogue are initialized‘to "false". If this newly created dialogue is the firs
for that TPSUI, then all the global variables are initidlized to "false" as well.

WHen a dialogue is terminated, the dialogue:context ceases to exist.

A.2 Dialogue States

1 Idle state.

The TPSUI has control-of the dialogue.

3 The TPSUI does'not have control of the dialogue.

This state istused only if the Polarized Control functional unit is selected.

state
t one

4 The TPSUlwhich does not have control of the dialogue has issued a TP-U-ERROR request.
Thig\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.

7 The TPSUI has received a TP-HANDSHAKE indication.

This state is used only if the Handshake functional unit is selected.

8 The TPSUI has received a TP-HANDSHAKE indication and a TP-HANDSHAKE request is

outstanding.
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This state is used only if both the Handshake and Shared Control functions
The TPSUI has received a TP-END-DIALOGUE (Confirmation = "true") indication an
HANDSHAKE request is outstanding.

Q

a TP-

This state is used only if both Handshake and Shared Control functional units are selected and if the
dialogue has a coordination ievel of "none".

The TPSUI has received a TP-HANDSHAKE indication and a TP-END-DIALOGUE (Confirmation =
“true") request is outstanding.

IS state 1S used only T rrati trol

and the Handshake functional units are selected.

The TPSUI has issued a TP-END-DIALOGUE (Confirmation = "true") request.
This state is used only for a dialogue with a coordinatio
The TPSUI has received a TP-END-DIALOGUE (Confirmation = "true") indication:

This state is used only for a dialogue with a coordination level of "none".

The TPSUI has issued a TP-HANDSHAKE-AND-GRANT-CONTROL request.

This state is used only if the Handshake and Polarized Control functienal units are selected.
The TPSUI has received a TP-HANDSHAKE-AND-GRANT-CONTROL indication.

This state is used only if the Handshake and Polarized Control functional units are selected.
The TPSUI has issued a TP-PREPARE (Data-Permitted.= "false") request.

This state is used only for a subordinate dialogue with a coordination level of "commitment" and|the
Polarized Control functional unit is selected.

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 subordinate dialogue with a coordination level of "commitment".
The TPSUI has received a TP-READY indication.

This state is used only for a.subordinate dialogue with a coordination level of "commitment".
The TPSUI has received.a TP-PREPARE (Data-Permitted = "false") indication.

This state is used only for a superior dialogue with a coordination level of "commitment" and the
Polarized Controtfunctional unit is selected.

The TPSUI“has received a TP-PREPARE indication, with either the Data-Permitted parameter s¢t to
"true or the Shared Control functional unit is selected on this dialogue.

This'state is used only for a superior dialogue with a coordination level of "commitment".
The TPSUI has issued a TP-COMMIT request.

a nnnrdinatinn laval nf "aammitmant!
WVUUTUIMTTAATTIVTT TOVOT UT COUTTITT T noTic «

Thico aotataio oead anly Alanin aith
o oldiT 1o UoTuUu Uity TToOgaTvVWitT ™

The TPSUI has received a TP-COMMIT indication and is placing its bound data in the final state, or
the TPSUI has received one or more of the following indications after having issued a TP-DONE
request: TP-P-ABORT indication or TP-U-ABORT indication.

This state is only used for a dialogue with a coordination level of "commitment".
The TPSUI has issued a TP-DONE request in the Decided(Commit) transaction state.

This state is used only for a dialogue with a coordination level of "commitment".
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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, or TP-BEGIN-DIALOGUE (Result = "rejected(provider" or "rejected(user)")

confirm.
This state is used only for a dialogue with a coordination level of "commitment".
24 The TPSUI has issued a TP-DONE request in the Decided (Rollback) transaction state.

This state is used only for a dialogue with a coordination level of "commitment".
25 a one—of-the—following—sernice—priritive ith-—Relba = alse" for a
dialogue with a coordination level of "commitment" before the termination phase of the transactjon:

- 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" when the
context of this "zombie" dialogue will be involved in the termination of adransaction.

A.B Variables

The variables are Boolean. When a new dialogue context is creatéd, all the variables private to this didlogue
are initialized to "false" and the dialogue is in the Idle State, then the transition corresponding to the inifiating
sefvice primitive (TP-BEGIN-DIALOGUE request or TP-BEGIN<DIALOGUE indication) is fired.

=

A.3.1 Dialogue-related variables
The name of the variables related to a single dialogue starts with a "D"; they are the following:

-Da (Accepted by TPSUI): this variable, when set to "true", indicates that the TPSU! has already
received an indication from its partrier TPSUI and the TP-BEGIN-DIALOGUE confirm shall no lpnger
occur. This variable is meaningful only for’a dialogue with a subordinate.

- Danu (Atomic-action Not 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 np 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-isstued 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 & TP-
ROLLBACK:COMPLETE indication for a subordinate dialogue for which the Chained Transag¢tions
functional.unit is selected.

- Db (aBorted): this variable, when set to "true", indicates that the dialogue is being aborted.

- Do (Control) This variable, when set to "true", indicates that the TPSUI had control gf 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.

- Der (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.

- De (deferred End 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.
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- 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.

-Dh (Handshake): this variable, when set to "true", indicates that the Handshake functional unit is
selected.

- Dhr (Heuristic Report): this variable, when set to "true", indicates that a TP-HEURISTIC-REPORT
indication may be received.

e,

en set to 'false", indicates that the coordination level is set to "none".

- Do (cOmmit): this variable, when set to "true", indicates that the Commit functional unit.is selected.

- Dsh (SHared Control): this variable, when set to "true" indicates that the Shared Control functional ynit
i selected.

-Dsup (SUPerior dialogue): this variable, when set to "true", indicates that the dialogue has been
eptablished by a TP-BEGIN-DIALOGUE indication.

- Dtrb (To be Rolled Back): this variable, when set to "true", indicdtes that a TP-P-ABORT indication has
been issued after a TP-COMMIT indication and before a TR*COMMIT-COMPLETE indication, fof a
djalogue which has the Chained Transactions functional unit:selected, and for which no TP-DEFERRED-
AND-DIALOGUE service has been issued.

- Du (Unchained): this variable, when set to "true", indicates that the Unchained Transactions functiopal
uhit is selected. This variable, when set to "false?, indicates that the Chained Transactions functiopal
upit is selected.

he variable is only relevant when the Commit functional unit is selected (i.e., Do is "true").

-DOx (eXtension of transaction tree):\this variable, when set to "true", indicates that a TP-BEG]N-
RANSACTION request has been ‘issued, and that if either a TP-U-ABORT request is issued by fhe
PSUI 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 sef to
"false".

his variable is set to-“true" when a TP-BEGIN-TRANSACTION request is issued. It is set to "false"|on
4 TP-ROLLBACK{COMPLETE indication, a TP-READY indication, a TP-COMMIT indication, a TP-
ANDSHAKE confirm, and a TP-HANDSHAKE-AND-GRANT-CONTROL confirm.

A.3.2 Node-rélated variables

The name'of'the variables related to all dialogues of a TPSUI starts with an "N" (standing for "Node"); they
are the-following:

-Ndial (DIALogue 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 leaf.

- 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.

- Nfa (Failure action Allowed): this variable, when set to "true", indicates that the TPSUI is allowed 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-
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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.

-Npa (Prepare Allowed): this variable, when set to "true", indicates that the TPSUI may issue TP-
PREPARE request or TP-COMMIT request and, also, that a TP-DONE request may be issued with the

Heuristic-Report parameter.

When the TPSUI is the root of a transaction tree, Npa is set to "true" at the beginning of a transaction,

otherwise Npa is set to "true" on receipt of a TP-PREPARE indication.

transaction tree.

- Nrn (TP-BEGIN-DIALOGUE Reject No longer allowed): this variable, when set to "true", indicate
the TPSUI has issued a request or response on any dialogue, and the superior dialogue can no
be rejected.

A TPSUI can no longer issue TP-BEGIN-DIALOGUE response when this variable is set to “true".

being terminated.

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 nog
belonging to any transaction tree):

Action related to any request or responsg.which may be the first one issued on a dialogue.
- If Dsup is "true", set Nrn to "true’

Action related to TP-BEGIN-DIALOGUE response and confirm.

- 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 lagtdialogue to be processed for the request, then:

- set Nfa to-'false".

- set-Npd to "false".

- Nr (Root of transaction tree): this variable, when set to "true", indicates that the node is the roclt of a

s that
onger

- Nt (Termination): this variable, when set to "true", indicates that the provider-supported transaction is

e not

- if Dl is "true" and there are no other dialogues with DI set to "true", set Nr to "false" and Npa to "false".

Actlon related to a TP-P- ABORT md|catnon or TP- U-ABORT request |ssued after a TP- CO

TP-DEFERRED- END DIALOGUE has been issued. '

- set Dtrb to "true".

Action related to a rollback-initiating service primitive.
- set Nt to "true".

- set Nfa to "true".
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[g] Action related to TP-DEFERRED-END-DIALOGUE request and indication.
- set De to "true".
[h] Action related to TP-DEFERRED-GRANT-CONTROL request and indication.
- set Dg to "true".
[l Action related to TP-COMMIT-COMPLETE indication.
- set Danu to "false".
the Chained Transactions functional unit selected and for which no TP-DEFERRED-E
has been issued.

ogLie\\ hich nas
ND-DIALOGWE

set Danu to "true".
[k] Agtion related to TP-ROLLBACK-COMPLETE indication.

set Da to "true".

set Dg to "false".

set De to "false".

set Dx to "false".

if Du is "true" then set DI to "false".

if Du is "false" and Dsup is "false" then set Dar to "true™.

—

this is the last dialogue to be processed for the indication;. then:

set Nr to "false".

set Npa to "false".

NOTE - these variables will be set correctly in action [z] if the node is the root of a new transaction.

[l Action related to the reception of TP-U-ABORT indication, TP-P-ABORT indication, TP-BEG|N-
DIALOGUE (Result = "rejected(provider)" or "rejected(user)") and (Rollback = "false") confirm.

-if Dl is set to "true", set Nfa totrue".
[m] Alction related to a superior.isuiing a TP-COMMIT request or a TP-PREPARE request.
{set Dhr to "true".

[n] Action related to~TFP-COMMIT-COMPLETE indication, TP-ROLLBACK-COMPLETE indication | or
djalogue terminafion’without rollback after a TP-PREPARE request has been issued.

4 set Dhr to “false".

[o] Action relatéd to a superior receiving an indication or confirm.

The subordinate TPSUI has issued some service request or response. The dialogue can no longer|be
re,inr\fnd

- set Da to "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.

- set Db to "true".
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- set Dx to "false".

[q] Action related to TP-BEGIN-TRANSACTION request.
- set Dc to "true".
- set D! to "true".

- if the TPSUI has no superior or has a coordination level of "none" on the superior dialogue, then set Nr
to "true" and set Npa to "true".

- set Dx to "true"
[11| Action related to TP-HEURISTIC-REPORT indication.
- set Dhr to "false".
[s]l| Action related to TP-COMMIT-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".

- if Du is set to "true" then set DI to "false".

If this is the last dialogue to be processed for the indication, then:
- set Nr to "false".

- set Npa to "false".

[t1] Action related to issuance of TP-READY indication,"TP-COMMIT indication, TP-HANDSHAKE cdnfirm,
and TP-HANDSHAKE-AND-GRANT-CONTROL: confirm.

The dialogue can no longer be rejected, and an indication or a confirm has been issued since p TP-
ROLLBACK-COMPLETE indication.

- set Da to "true".

- set Dar to "false".

- set Dx to "false".

[u]] Action related to TP-BEGIN-TRANSACTION indication.
- set Dc to "false!.

- set DI to "tryel:

[v][ Action related to TP-BEGIN-DIALOGUE request.

- setBe to "true".

~‘ifNdial is "true", set Nrn to "true".

- set Dsh to "true™ if the Shared Control functionarl unit is selected.

- set Dh to "true" if the Handshake functional unit is selected.

- set Do to "true" if the Commit functional unit is selected.

- set Du to "true" if the Unchained Transactions functional unit is selected.

- set DI to "true" if the Commit functional unit is selected and if the Chained Transactions functional unit
is also selected.
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- set DI to "true" if the Commit functional unit is selected and if the Unchained Transactions functional
unit is also selected, Begin-Transaction = "true".

-if DI is set to "true" and no other dialogues with DI set to "true" exist, set Nr to "true" and set Npa to
lltruell'

- if Confirmation = "always", then set Dcr to "true"
[w] 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 Do to "true" if the Commit functional unit is selected.

set Du to "true" if the Unchained Transactions functional unit is selected.

set DI to "true" if the Commit functional unit is selected and if the Chained Transactions functional ynit
is also selected.

set DI to "true" if the Commit functional unit is selected and if the Unchained Transactions functional
unit is also selected, Begin-Transaction = "true".

if Confirmation = "always", then set Dcr to "true", otherwise set'Nsupest to "true".
[x] Agtion related to TP-PREPARE indication.

set Npa to "true".

[y] Aktion related to TP-COMMIT request.

set Nt to "true".

[z] Action related to TP-COMMIT-COMPLETE.indication or TP-ROLLBACK-COMPLETE indication.

this is the last dialogue to be processed for the indication, then:

—-

set Nt to "false".

if there exists at least one didlogue with DI set to "true" and, on the dialogue where Dsup is "true”, D} is

"false", then set Nr to "trge!-and set Npa to "true".

A.5 Node Crash

The TPSUI and the TPSP are both aware of a node crash through local means. If the node is in the actjve
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
statetables will be reinstantiated in state 20 for all dialogues having a coordination level of commitment, with
the fpllowing predicates set to true: Db, Dhr, DI, Dsup (for the superior 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 to be tested within the state table. This information is given to help the reader.
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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:
2
ADsup
TP-DEFERRED-END-DIALOGUE req ADI
ADe
2
[q]
The left column lists service primitives which are the input events. When the service primitive is ‘followed by
a "[" the event shall be applied to all dialogues having a coordination level of "commitment".
In the upper part of the subcell, some variables may be listed. The transition is fired only,ifall the varfables
listed in the cell have the required value; in the example above, DI shall be "true" and)both Dsup apd De
shall be "false" (*\Dsup means NOT Dsup) in order for the transition to fire.

In the middle of the subcell a number indicates the resulting state; in the example;-the resulting state i 2.

If the resulting state is followed by an ", then this is the resulting state )of all the dialogues haying a
cogrdination level of "commitment"; in this case the actions are performed-6nly once.

At the lower part of the cell, the action(s) to be performed are listed in_square brackets. Zero, one, or

ac
Ex

Fo

as
bo

A

Fo
the
an

ons may be performed when a transition is fired. These actions,shall be performed left to right.

bmple 2:

11
ADI
Dsup

TP-HANDSHAKE indication Dh
Dsh
10
ADsup
Dsh
10
[o]lp]

a given state and a given.service primitive, if more than one subcell appears, the upper one sh

a blank intersection-In the example above, if Dsup is "false" and Dsh is "true", the transition
om subcell fires,the-actions [0] and [p] are executed and the resulting state is 10.

coIsidered first. At most.aone‘transition shall be fired for each intersection. If no transition fires, it is tr

.Y Blank Intérsections

n the\issuance of the service primitive is illegal. If the service primitive is a request or a response
effect is a local matter (typically, a local warning will be issued).

more

gll be
bated
n the

a givep:state and a given service primitive, if no transition applies, i.e., the relevant intersection is lank,

then

NOTE - See ISO/IEC 10026-3 for information on why blank intersections involving indications and confirms shall not
occur.

A.8 Service State Table
Table A.1 contains the OSI TP Service State Table.
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Table A.1 (1 of 22) - Service State Table

State 1 2 3 4 5 6 7 8 9 10
Predicates ADsh | ADsh | ADsh Dsh | Dsh | Dsh
Dh Dh Dh | Dh | Dh
ADI | ADI
Event
TP-DATA req Dsup Dsup
ADcr ADcr
Dsh
2 7
[b] [b]
ADsup ADsup
Dsh
2 7
TP-DATA ind Dsup | Dsup Dsup
Dsh Dsh
2 3 6
ADsup | *Dsup ADsup
ADcr ADcr ADCr
Dsh Dsh
2 3 6
[o] [o] [o]
'P-BEGIN-DIALOGUE req ANdial
((Commit FU not selected) or 2
(Unchained Transactions and [v]
Begin-Transaction="false")) Nsupest
2
vV
'P-BEGIN-DIALOGUE req ANdial
((Chained Transactions) or ANt
(Unchained Transactions and 2
Begin-Transaction="true")) V]
Nsupest
ANt
2
[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 Der Dcr
2 3 5 7
[c] [c] [c] [c]
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Table A.1 (Continued 2 of 22) - Service State Table

11 12 13 14 15 16 17 18 19 20 21 22 23 24 25
ADsh | ADsh | ~Dsh ADsh
Dh Dh
ADI ADI DI DI DI DI DI DI DI DI DI DI DI
ADsup | "Dsup | "Dsup | Dsup | Dsup
ADcr
19
[b]
Dgup
Osh
1
ADsup
ADcr
sh
1 16
o] [o]
Dsup Dsup
Dcr Dcr | Dcr Dcr
ADb
14 18 19 23
[c] [d [] [c]
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[o]

[0]

[o]

State 2 3 4 5 6 7 8 9 10
Predicates| ADsh | ADsh | ADsh Dsh | Dsh | Dsh
Dh Dh Dh | Dh | Dh
ADI | ADI
Event
TP-BEGIN-DIALOGUE rsp ANm ANm ANm ANm
(Result = "rejected") Dsup | Dsup Dsup Dsup
1 1 1 1
[a] [a] [a] [a]
[P-BEGIN-DIALOGUE cnf ADsup | ADsup | ADsup ADsup
(Result = "accepted") Der Dcr Der Der
2 3 4 6
[d [c] [c] [c]
P-BEGIN-DIALOGUE cnf ADsup | ADsup | "Dsup ADsup
(Result = "rejected" and ADI ADI ADI DI
Rollback = "false") ADa ADa ADa ADa
1 1 1 1
[a] [a] [a] [a]
ADsup | ADsup | ADsup ADsup
DI DI Dl DI
ADa ADa *Da ADa
25 25 25 25
[o] [p] [p] [p]
TP-BEGIN-DIALOGUE cnf
(Result = "rejected" and
Rollback = "true")
TP-END-DIALOGUE req ADI
(Confirmation = "true") ADcr
1
[o]
TP-END-DIALOGUE req ADI
(Confirmation = "false") ADcr
1
[a]
TP-END-DIALOGUE ind ADI ADI ADI ADI
(Confirmation = "true") ADcr ADcr ADcr ADcr
Dsh Dsh
12 12 2 9
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Table A.1 (Continued 4 of 22) - Service State Table
11 12 13 14 15 16 17 18 19 20 21 22 23 24 25
ADsh ADsh ADsh ADsh
Dh Dh
ADI ADI DI DI DI DI DI DI DI DI DI DI Di
ADsup | ADsup | ADsup | Dsup | Dsup
ANrn AN ANrn | ANm ANrn
Dsup Dsup Dsup
9]0}
1 1 1 1 1
[a] [a] [a] [a] [a]
ADsup ADsup | ADsup
Der Dcr Dcr Dcr Der
ADb ADb
13 15 16 23 24
[d [] [] ] [c]
AD$up ADsup ADsup | ~Dsup
ADI ADb ADb
Alba ADa ADa ADa ADa ADa
1 25 25 23 23"
[ [a] [plin] | Iplin] [pIN (PIN
ADsup
DI
ADa
25
[p]
ADsup
ADa
ADb
23"
[p](f]
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Table A.1 (Continued 5 of 22) - Service State Table
State 2 3 4 5 6 7 8 9 10
Predicates| ADsh | ADsh | ADsh Dsh | Dsh | Dsh
Dh Dh Dh | Dh | Dh
ADI | ADI
Event
TP-END-DIALOGUE ind ADI ADI ADI ADI
(Confirmation = "false") ADcr ADcr ADcr ADcr
Dstr Bsh
1 1 1 1
a] [a] [a] [a]
[P-END-DIALOGUE rsp
rP-END-DIALOGUE cnf
FP-U-ERROR req Dsup | Dsup Dsup
ADcr ADcr Dsh ADcr
2 4 [ 2 6 6 11
[o] [b] [o]
ADsup | “Dsup ADsup
2 4 2
TP-U-ERROR ind Dsup | Dsup Dsup
ADsh ADsh
5 3 3
Dsup Dsup
Dsh Dsh
2 2
ADsup\{™'Dsup ADsup
ADer ADcr ADcr
ADsh ADsh
5 3 3
[o] [o] [0]
ADsup ADsup
ADcr ADcr
Dsh Dsh
2 2 7 7 12 7
[0] [o]
TP-U-ABORT req Dsup | Dsup Dsup Dsup
ADcr ADcr ADcr ADcr
ADI ADI ADI ADI ADI ADI ADI
1 1 1 1 1 1 1 1 1
[a] [a] [a] [a] [a] [a] [a] | [a] {|la]
Dsup | Dsup Dsup Dsup
ADcr ADcr ADcr ADcr
DI DI DI DI DI
23* 23* 23 * 23" 23~ 23* | 23"
I | [Pl | [PIfl { [plff] pllfl | [Pl | [pIff]
ADsup | ADsup ADsup ADsup
“Bit Bt Bt Bt
1 1 1 1
[a] [a] [a] [a]
ADsup | ADsup ADsup ADsup
DI DI DI DI
23* 23" 23" 23*
[pllfl | [Pl [pIff] [p]lf]
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Table A.1 (Continued 6 of 22) - Service State Table

11 12 13 14 15 16 17 18 19 20 21 22 23 24 25
ADsh ADsh | ADsh ADsh
Dh Dh
ADI ADI DI DI DI DI DI DI DI DI DI DI DI
ADsup | ADsup | ADsup | Dsup | Dsup
Dsh
1
b
1
[a]
1
]
Dsup Dsup
ADcr
2 2
[o] [b]
ADsup ADsup
2 2
Dgup Dsup
Al}sh
B 3
Dgup
DEh
"Dlsup ADsup
ADcr
ADsh
B 3
(6] [o]
ADpup
Dph
(0]
Dsup Nfa
ADcr Db
ADI ADI "Du
1 1 1 ADe
[#] [a] [a] [a] 21
Dsup [ple]
ADcr ADcr | ADcr Nfa Nfa
DI DI ADb ADb ADb
23* 23* 23* 23 * 23* 23" | 23* 20 Du 23
[pl[f] [plf] 9]} Pl | [Pl | [Pl | [Pl [p] "De [p]
ADsup 21
Bt fot
1 Nfa
[a] ADb
ADsup De
DI 21
23* [p]
[pIf]
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Table A.1 (Continued 7 of 22) - Service State Table

State 1 2 3 4 5 6 7 8 9 10
Predicates ADsh ADsh ADsh Dsh | Dsh | Dsh
Dh Dh Dh | Dh | Dh
ADI | ADI
Event
TP-U-ABORT ind Dsup | Dsup | Dsup Dsup
(Rollback = "false") ADI ADI ADI ADI
[a] [a] [a] [a]
ADsup | ADsup | ADsup ADsup
ADcr ADcr ADcr ADcr
ADI ADI ADI ADI ADI ADI ADI
1 1 1 1 1 1 1 1 1
[a] [a] [a] [a] [a] [a] [a] | [a] | [al
Dx Dx Dx Dx Dx Dx Dx
ADcr ADcr ADcr ADcr
25 25 25 25 25 25 25
[p] [p] [p] [¢] o] [ [Pl
Dar Dar Dar Dar
ADcr ADcr ADcr ADcr
25 25 25 25
[p] [p] [p] [p]
TP-U-ABORT ind Dsup | Dsup | Dsup Dsup
Rollback = "true") DI DI DI DI DI DI DI
23* 23* 23+ 23* 23* 23* | 23*
el | oI~ | [pf] [pIIf] Pl | [Pl | [Pl
ADsup.~"Bsup | "Dsup ADsup
ADcr ADcr ADcr ADcr
Pl DI DI DI
23~ 23* 23* 23*
[p]lf] [p][f] [pllf] [p]f]
'P-P-ABORT ind ADI ADI ADI ADI ADI ADI ADI
(Rollback = "false") 1 1 1 1 1 1 1 1 1
[a] [a] [a] [a] [a] [a] [a] | [a] | [al
Dsup | Dsup Dsup Dsup
Der Dcr Der Dcr
DI D! 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]
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Table A.1 (Continued 8 of 22) - Service State Table
i1 12 13 14 15 16 17 18 1S 20 21 22 23 24 25
ADsh ADsh ADsh ADsh
Dh Dh
ADI ADI Di Di Di Di Di Di Di Di Di Di Di
ADsup | ADsup | "Dsup | Dsup | Dsup
Dsup ADb ADb Dsup
ADI ADu ADu Db
1 ADe: ADe 23+
[a] 21 21~ [pIf]
ADsup (oIl | [ellM]
ADcr ADb Db
ADI ADI Du Du
1 1 1 1 ADe ADe
[R] [a] [a] [a] 21 21+ ADsup
Dx Dx Dx Dx []U] [plll ADcr
ADcr ADcr ADcr ADb ADb ADb ADb
25 25 25 25 De De 23 23*
Pl | [l | [Pl | [plinl 21 L2t |l | Pl
Dar [Pl [Pl
ADcr
25
[p]
Dsup
Di
23~
[pIlf]
ADsup
ADcr ADcr ADcr ADcr
DI DI DI ADb
23* 23* 23* 23* 23+ 23* | 23* 23*
[pif] il | (el | folfl | eIl | [P { (ol | [Pl
ADI ADI ADb ADb ADb
1 1 1 1 ADu ADu Dsup
(] [a] [a] [a] ADe ADe Dcer
Dsup 21 21+ 1
Der [plie] | [plMle] [a]
DI ADb ADb ADb
1 Du Du Dsup
{a} ADe ADe ADcr
21 21 23
1s)] U} [p]N] [p]
ADb ADb ADb ADb ADb
Dx Dx Dx Dx De De ADsup
25 25 25 25 20 21 21~ 23 23*
[p] [p] [plin] | [plin] [pl [l (o]l [p] [l
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Table A.1 (Continued 9 of 22) - Service State Table
State 1 2 3 4 5 6 7 8 9 10
Predicates ADsh | ADsh | ADsh Dsh | Dsh | Dsh
Dh Dh Dh | Dh | Dh
ADI | ADI
Event
TP-P-ABORT ind Dsup | Dsup Dsup Dsup
(Rollback = "true" ADcr | ADecr ADcr ADcr
Pragrostic*="egin=tr=r eject’) Bi Bt Bt Bi Bt B4 B4
23" 23" 23" 23~ 23* 23" | 238~
il { [plfl | Pl | (o] | [pI | _[piff]l | [PIIf
ADsup | ADsup ADsup ADsup
Di Di DI DI
23* 23* 23" 237
[pllfl | [pilf] [pllf] [pI[f
TP-P-ABORT ind
Rollback = "true"
Diagnostic = "begin-tr.-reject")
TP-GRANT-CONTROL req Dsup Dsup
ADcr ADcr
ADsh
3 3
[b] [o]
ADsup ADsup
ADsh
3 3
TP-GRANT-CONTROL ind Dsup | Dsup
2 2
ADsup | ADsup
ADcr ADcr
2 2
[o] [o]
P-REQUEST-CONTROL req Dsup Dsup
ADcr ADcr
ADsh
3 7
[b] [b]
ADsup ADsup
ADsh
3 7



https://standardsiso.com/api/?name=86ad31924b492942812362f9140fbb37

© ISO/IEC ISO/IEC 10026-2:1996(E)
Table A.1 (Continued 10 of 22) - Service State Table

11 12 13 14 15 16 17 18 19 20 21 22 23 24 25
ADsh | ADsh | ~Dsh ADsh
Dh Dh
ADI ADI DI DI DI DI DI DI DI DI DI DI DI
ADsup | "Dsup | ADsup | Dsup | Dsup
Dsup
ADcr

23” 23* 23~ 23" 23* 23" | 28" | 23+
Pl [ (oM | G | Pl | P | P | P [

ADsup
DI
23"
[p]lf]
ADb
Dx
23*
[p]lf]
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Tabie A.1 (Continued 11 of 22) - Service State Table
Staie 1 2 3 4 5 6 7 8 9 10
Predicates ADsh | ADsh | ADsh Dsh | Dsh | Dsh
Dh Dh Dh | Dh | Dh
ADI | ADI
Event
TP-REQUEST-CONTROL ind Dsup Dsup
ADsh ADsh
2 &
ADsup ADsup
ADcr ADcr
ADsh ADsh
2 6
[o] [o]
TP-HANDSHAKE req Dsup Dsup
ADcr ADcr
Dh Dsh
6 8
[b] [b]
ADsup ADsup
Dh Dsh
6 8
TP-HANDSHAKE ind Dsup | Dsup | Dsup Dsup
Dh Dh Bh
Dsh Dsh
7 7 2 8
ADsup | ADsup | ADsup ADsup
ADcr, ADer ADcr ADcr
Dh Dh Dh
Psh Dsh
7 7 2 8
[o] [0] [0] [o]
TP-HANDSHAKE rsp Dsup
ADcr
ADsh
3
[o]
Dsup
ADcr
Dsh
2 6 1
[b]
ADsup
ADsh
3
ADsup
Dsh
2
TP-HANDSHAKE cnf Dsup
2 7 12
ADsup
ADcr
2
[t]
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Table A.1 (Continued 12 of 22) - Service State Table
11 12 13 14 15 16 17 18 19 20 21 22 23 24 25
ADsh | ADsh ADsh ADsh
Dh Dh
ADI ADI DI DI DI DI DI DI DI DI DI DI DI
ADsup | "Dsup | ADsup | Dsup | Dsup
D$up
J)h
sh
0
ADlsup
ADcr
h
sh
0
p]
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Table A.1 (Continued 13 of 22) - Service State Table

State 1 2 3 4 5 6 7 8 9 10
Predicates ADsh | ADsh ADsh Dsh | Dsh | Dsh
Dh Dh Dh | Dh | Dh
ADI | ADI
Event
TP-HDSKE&GRANT-CTL req Dsup
ADcr
Bh
ADsh
13
[b]
ADsup
Dh
ADsh
13
FP-HDSKE&GRANT-CTL ind Dsup | Dsup
Dh Dh
14 2
ADsup | ADsup
ADcr ADcr
Dh Dh
14 2
[o] [o]
TP-HDSKE&GRANT-CTL rsp
TP-HDSKE&GRANT-CTL cnf
TP-BEGIN-TRANSACTION req ANt
ADsup
Du
ADI
2
[dl
TP-BEGIN-TRANSACTION ind ANr ANr ANr ANr
Dsup | Dsup | Dsup Dsup
Du Du Du Du
ADI ADI ADI ADI
Dsh Dsh
2 3 4 6
[u] [u] [u] [u]
TP-DEFERRED-END-DIALOGUE req ADsup
DI
ADe
2
[a]
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Table A.1 (Continued 14 of 22) - Service State Table

11 12 13 14 15 16 17 18 19 20 21 22 23 24 25
ADsh ADsh ADsh ADsh
Dh Dh
ADI ADI DI DI DI DI DI DI DI DI DI DI DI

ADsup | "Dsup | "Dsup | Dsup | Dsup

Dsup
ADcr
2
[b]
ADsup
2
Dsup
3
ADsup
ADcr
3

[
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