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ISO (the International Organization for Standardization)yand IEC (the
International Electrotechnical Commission) for the specialized 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 respegtive organizatipn to deal
with particular fields of technical activity>~'ISO and IEQ technical
committees collaborate in fields of mutual jinterest. Other International
organizations, governmental and non-govérnmental, in liaison with ISO and
IEC, also take part in the work.

In the field of information technology, ISO and IEC have establi
technical committee, ISO/IECCJUTC 1. Draft International |Standards
adopted by the joint technieal committee are circulated to nati
for voting. Publication as’arvInternational Standard requires approval 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, Subcommitiee SC 21,
Open Systems Interconnection, data management and open |distributed
processing.

This 'second edition cancels and replaces the first edition| (ISO/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 — Pistributed
Transaction Processing:

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

- Part 4: Protocol Implementation Conformance Statemént (PICS)

nroforma
PFOTOHH&

- Part 5: Application context proforma and guidelines when using
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.


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

ISO/IEC 10026-2:1996(E)

© ISO/IEC

tmtroduction

ISO/IEC 10026 is one of a set of standards produced to-facilifate the
interconnection of computer systems. It is related to other Intefnational
Standards in the set as defined by the Reference Model for Open $ystems
Interconnection (ISO/IEC 7498-1). The Reference iModel subdivjdes the
area of standardization for interconnection into-\a ‘series of lgyers of

specification, each of manageable size.

The aim of Open Systems Interconnection(is:to allow, with a min

mum of

technical agreement outside the nterconnection standards, the

interconnection of computer systems

a) from different manufacturers;

b) under different management;

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

ISO/IEC 10026 defines an OSI TP Model, an OSI TP Service and
specifies an OSI'TP Protocol available within the Application Layg¢r of the

OSI Reference Model.

The OSKTP Service is an Application Layer service. It is concerped with
information which can be related as transactions, which may involve two or

more open systems.
This part of ISO/IEC 10026 defines a basic OSI TP Service. It

brovides

sufficient facilities to support transaction processing, and establishes a
framework for coordination across multiple TP resources in separgte open

systems.

ISO/IEC 10026 does not specify the interface to local resources o
facilities that are provided within the local system. Howeve
enhancement of the standard may deal with these issues.

access
, future

Vi
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Information technology — Open Systems
Interconnection — Distributed Transaction
Processing —

Part 2:
OSI|TP Service

1 Scgpe

This paft of ISO/IEC 10026 defines in an abstract:way the Distributed Transaction Processing Seryice within
the Application Layer in terms of

a) th¢ actions and events of the service primitives;
b) th¢ parameter data associated with €ach service primitive's action and event; and,
c) the relationship between, and\the valid sequences of these actions and events.

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

2 Normative réferences

The follpwingstandards contain provisions which, through reference in this text, constitute provisigns of this
part of [ISOAEC 10026. At the time of publication, the editions indicated were valid. All stanfards are
subject to.revision, and the parties tc agreements based on this part of ISO/IEC 10026 are encouraged to
investigate the possibility of applying the most recent editions of the standards indicated below. Members of
ISO and IEC maintain registers of currently valid International Standards.

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.

PR ~—r PR Ay Y P A P

ISO/IEC 10731:1994, information technoiogy - Open Systems Interconnection - B
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

definitions apply.

3.1 dialogue esta
indication |with the Confirmation parameter set to "always" has been issued but has not yet been-ye
to by a TH-BEGIN-DIALOGUE response.

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

3.3 dialogue termination indication outstanding: A dialogue state in which'a TP-END-DIA
indication|with the Confirmation parameter set to "true" has been issued whiléthere is no user error
outstanding, but has not yet been responded to by a TP-END-DIALOGUE-tesponse, or by a TP-U-
request.

3.4 dialogue termination request outstanding: A dialogue stateifwhich a TP-END-DIALOGUE
with the Gonfirmation parameter set to "true" has been issued, but has not yet been responded to b
END-DIALOGUE confirm, or by a TP-U-ERROR indication.
3.5 handshake indication outstanding: A dialogue state:in which one of the following service prim
- TP-HANDSHAKE indication;
- TP-HANDSHAKE-AND-GRANT-CONTROL indication;

has beenlissued while there is no user error request outstanding, but has not yet been responded t9g
of the follpwing service primitives (respectively):

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

| OGUE
nded to

| OGUE
request
FRROR

request

y a TP-

itives:

by one

or by a TP-U-ERROR request, .or,.if the coordination level of the dialogue is "commitment", by any follback-

initiating gervice primitive.
3.6 handshake request'outstanding: A dialogue state in which one of the following service primiti

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

has beenlissued, but has not yet been responded to by one of the following service primitives (respeq
- TP-HANDSHAKE confirm;

es:

tively):

- TP-HANDSHAKE-AND-GRANT-CONTROL confirm;

or by a TP-U-ERROR indication, or, if the coordination level of the dialogue is "commitment",
rollback-initiating service primitive.
3.7 rollback-initiating indication: An indication or confirm that triggers a rollback; it is one
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".

by any

of 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.

3.10 subordinate dialogue: A dialogue with a subordinate.

3.11 subordinate subtree: A subtree of 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. 0f Comfnitment 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 rollbagk-initiating
service|primitive.

SUI which does not have a dialogue establishment indication outstanding, this phase is exited upon

SUI which does have a dialogue establishment indication outstanding when the terminatiogn phase is
(this can only happen when a TP-ROLLBACK indicationtis issued), this phase is exiteq by a TP-
BEGIN{DIALOGUE response with the Result parameter set to’ "rejected(user)" or by a TP{P-ABORT
indicatipn for the dialogue; if the dialogue is accepted during-the termination phase, the termination phase is

3.15 user error indication outstanding: A state'of a dialogue with the Polarized Control fungtional unit
. In this state, a TP-U-ERROR indication, issued while the recipient had control of the diglogue and
has nefther a handshake request outstandingynor a dialogue termination request outstanding, hps not yet
been re¢sponded to by a TP-GRANT-CONTROL request, or, if the coordination level of the dialogue is

er error request outstanding: A state of a dialogue with the Polarized Control fungtional unit
selectefl. In this state, a TP-U-ERROR request, issued without having control of the dialogue apd without
having |either a handshake indication outstanding or a dialogue termination indication outstanding, has not
yet be¢n responded toby-'a TP-GRANT-CONTROL indication, a TP-HANDSHAKE indicatipn, a TP-
HANDSHAKE-AND-GRANT-CONTROL indication, a TP-END-DIALOGUE indication with the Canfirmation
paramgter set to "true', or, if the coordination level of the dialogue is "commitment", by any rollbagk-initiating
service|primitive.

4 Abl|>reviations

Abbreviations used in this part of ISO/IEC 10026 are defined in ISO/IEC 10026-1 (OSI TP Model), except
for the following which are used in some tables:

cnf confirm service primitive;
ind indication service primitive;
req request service primitive;
rsp response service primitive.
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5 Conventions

5.1 Service conventions

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
may result in TP-PREPARE indications to each direct subordinate TPSUI);

whelfeas indications and confirms are described as being issued by the TPSP.

For a givep primitive, the presence of each parameter is described by one(ofjthe following values:
blank: not applicable;

M: presence is mandatory;

U: presence is a user option;

O: presence is a provider option; and,
C: presence is conditional.

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

5.2 Ushge of the term transaction

In this paft of ISO/IEC 10026, the term-"transaction" is used to denote a distributed provider-supported
transactio.

5.3 Uspge of italics for-notations

In this part of ISO/IEC 10026, the following notations, defined in clause 3, appear in italics:
- dialogue establishment indication outstanding;
- dialogue establishment request outstanding;

- dialogue termination indication outstanding;
- dialoguetermination request outstanding;
- handshake indication outstanding;

- handshake request outstanding;

- rollback-initiating indication;

- rollback-initiating request;

- rollback-initiating service primitive;

- subordinate dialogue;

- subordinate subtree;

- superior dialogue;

- transaction tree constraint;
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- 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

a) establish dialogues;

b) inyoke services of specific user application service elements, subject to the constraints of thel TPSP;
¢) delimit provider-supported transactions;
d) cqordinate work for application-supported transactions or provider-supported transdctions;
e) prepare for commitment, and commit or rollback a provider-supported transaction;

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

g) report errors;

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

i) terminate dialogues abnormally;

j) synchronize processing by handshaking;

k) sypport chained or unchained sequences of provider-supported transaction branches for a diglogue.

A nodg crash may result in the TPSP issuing certain* TP service primitives more than once| (i.e., TP-
COMMIT indication, TP-ROLLBACK indication, and”TP-HEURISTIC-REPORT indication). The TPSP and
the TP$UI are both aware of the node crash through local means.

7 Service facilities

7.1  Functional unit descriptions
The follpwing functional unitstare defined:

a) Dialogue: the Dialogue functional unit supports the basic services required to establish @ dialogue
bgtween two TRSWs within which U-ASE primitives may be invoked, signal user-initiated ¢rrors and
tefminate the-dialogue. The user or the provider may signal abnormal termination;

diglogye,at the same time and allows them to issue request primitives subject only to the normal
sgqlencing constraints of the primitives. For example, data may be transferred by both TPSUIs at the
same time;

b) Shared Control: the Shared Control functional unit supports both TPSUIs having conlol of the

. ¢) Polarized Control: the Polarized Control functional unit allows only one TPSUI to have control 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

invol

ved in a transaction.

The Dialogue functional unit shall always be selected.

Fora giveL dialogue, the Shared Control and Polarized Control functional units are mutually exclusivge. One

and only O

For a give

exclusive.

Commit fu

7.2 Se

Table 1 lis

ne of these two functional units shall be selected.

vices contained in functional units
ks 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-ABORT
TP-P-ABORT

Shared Control

(no associated services)

Polarized Control

TRP{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

n dialogue, the Chained Transactions and Unchained Transactions functional units are mutually
If the Commit functional unit is selected, one and only one of them shall be/selected.| If the
hctional unit is not selected, neither one shall be selected.

Chained Transactions

(no associated services)

Unchained Transactions

TP-BEGIN-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 "Plrpose" subclause describes, in a few words, the purpose of the service.

7.4.2 |["Service and parameters" subclause
The “SIrvice and parameters" subclause describes the service primitives and their parameters.

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

7.4.3 |["Sequences of primitives" subclause

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

7.4.4 |("TPSUI conditions" subclause

The "TRPSUI conditions" subclause applies to certain requests.and responses only; it specifies prgrequisites
for the fespective request or response to be issued by the"TPSUI. TPSUI conditions cannot be [monitored
by the [TPSP, nevertheless it is vital for orderly cooperation of the TPSUI and for atomicity that they are
obeyed
TPSUI ¢onditions include

- the|state of bound data;

- thelsuccess of synchronization.

7.4.5 |["TPSP constraints" subclause

The "TPSP constraints" subclause applies to all service primitives. For request and responge service
primitives, it specifies preregisites for issuance by the TPSUI that are enforced by the TPSP. For|indication
and corjfirm service primitives, it specifies constraints on the issuance of the service primitives by {he TPSP.
Constrgints on the values of parameters for service primitives are described separately in the "Service and
parameters" subclause-for each service.

In general, the constraints are based on information associated with the state of the TPSUI at thg time the
service |primitive*is issued. Constraints for service primitives that are associated with a particular dialogue
relate dnly to-that dialogue unless the constraints explicitly reference other dialogues or attributes that are
not related 1o a particular dialogue.

Information on which constraints are based includes
- functional units selected for a dialogue;
- superior or subordinate status;
- control of the dialogue;
- coordination level;
- state of bound data;
- transaction state;
- sequence of service primitives and associated parameter values.
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7.4.6 "Effects of a service primitive" subclause

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

Effects include
- initiating or terminating the dialogue or the transaction;
- control of the dialogue;
- superior or subordinate status;
- change of the coordination level;
- issuance_of resulting service primitives.

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

7.4.7 "Collisions" subclause

There is g collision of two requests if the requests have been issued:
- on opposite sides of the same dialogue; and
- beforé the indication resulting from the request issued on the other side is.either issued or suppregsed.

The "Collisions" subclause describes any effects on a service request or résponse caused by collisiop with a
service pr|mitive issued by the partner TPSUL.

In general, the effects of a collision involving a particular service are_described in the "Collisions" su bclause
for that service.
These effg¢cts include

- suppression of an indication;

- genergtion of a different indication.

7.5 Effects of dialogue termination

Whenevef 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 dufing the
terminatign phase of the transaction.
For a parfjcular TPSUI, a dialogue is terminated by one of the following service primitives:
- TP-END-DIALOGUE request with the Confirmation parameter set to "false";
- TP-END-DIALOGUE indication with the Confirmation parameter set to "false";
- TP-END-DIALOGUE response;
- TP-EIND-DIALOGUE confirm;
- TP-BEGIN=DIALOGUE response with the Result parameter set to "rejected(user)";
- TP-BEGIN-DIALOGUE confirm with the Result parameter set to "rejected(provider)" or "rejected{user)";
- TP-U-ABORT request;
- TP-U-ABORT indication;
- TP-P-ABORT indication;
- TP-COMMIT-COMPLETE indication when a TP-DEFERRED-END-DIALOGUE request or indication has
been issued.

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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lists

a) the service primitives of the OSI TP Service;

ISO/IEC 10026-2:1996(E)

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.

Blanks 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-Identifler
Initiating-AE-Qualifigr
Initiating-AEl-Identifler
Initiating-TPSU-Title
Recipient-AP-Title
Recipient-API-Identifier
Recipient-AE-Qualifler
Recipient-AEl-Identifier
Recipient-TPSU-Titlg
Functional-Units
Quality-of-Service
Application-Context{Name
Begin-Transaction
Confirmation
Result
Diagnostic
Rollback
User-Data
TP-ENO-DIALOGUE reqg/ind/rsp/cnf | Dialogue 10.3 Confirmation
TP-U-ERROR reg/ind Dialogue 10.4
TP-U-ABORT reqg/ind Dialogue 10.5 Rollback
User-Data
TP-P-ABORT ind Dialogue 10.6 Diagnostic
Rollback
TP-GRANT-CONTROL reg/ind Dialogue 12.2
TP-REQUEST-CONTRQOL reg/ind Dialogue 12.3
TP-HANDSHAKE reg/ind/rsp/cnf | Dialogue 13.2 Confirmation-Urgengy
TP-HANDSHAKE-AND-GRANT-CONTROL | req/ind/rsp/cnf | Dialogue 13.3 Confirmation-Urgengy
TP-BEGIN-TRANSACTION reg/ind Dialogue 14.5
TP-DEHERRED-END-DIALOGUE reg/ind Dialogue 14.6
TP-DEHERRED-GRANT-CONTROL reg/ind Dialogue 14.7
TP-PREPARE req Dialogue 14.8 Data-Permitted
TP-PREPARE ind Dialogue 14.9 Data-Permitted
TP-READY ind Dialogue 14.10
TP-COMMIT req TPSUI 14.11
TP-COMMIT ind TPSUI 14.12
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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

NOTE - The method for identifying the appropriate dialogue for the service primitives which are associated with a
particular dialogue is a local matter.

9 Data fransfer

9.1 Overview of data transfer
Data trangfer is performed within the framework of OSI TP by issuance of the service primitives off

one or m
primitives,

NOTE - TP|

be constrai

9.2 Da
921 P

re U-ASEs. To specify the coordination between these service primitives and OSI TP
these U-ASE service primitives are modelled as TP-DATA.

hed by the TPSP (see ISO/IEC 10026-3 for constraints on such serviees).

la transfer service, TP-DATA

irpose

pred by
service

LDATA may not only be used to model data transfer but also to modelany other U-ASE services that may

This servite represents the capability of a TPSUI to transfer data. From the standpoint of the TP$P, it is

used to s

ecify the coordination between data transferand other OSI TP services.

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

service pr

mitive within the OSI TP framework.

This servige is associated with one particular dialogue.

9.22 P
Table 4 lig

NOTE - TH
services (€

fimitives and parameters
ts the TP-DATA primitives.
Table 4 - TP-DATA primitives and parameters

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

-DATA s'modelled as an unconfirmed service. This is not meant to exclude the possibility of other
.g-confirmed services).

types of

9.2.3 TPSP constraints on TP-DATA request

The requestor shall not have a dialogue establishment indication outstanding.

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

10

outstanding.
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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.

9.24

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-

Per
The rec

nitted-parameter-setto“true*shatthave beenissuedduring thecurrent transactior:

pient shall not have a handshake indication outstanding.

The rejpient shall not have a user error request outstanding.

The re

pient shall not have a dialogue termination indication outstanding.

If the cpordination level is "commitment", neither a TP-PREPARE indication pera TP-READY |indication
shall have been issued during the current transaction.

If the cqordination level is "commitment", the current transaction shall not be-in the termination phagse.

9.2.5 [Collisions

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

A TP-DATA indication is not issued for a dialogue with a.coordination level of "commitment" after a rollback-

initiating service primitive.

A TP-D
COMMI
has alre

ATA indication is not issued for a dialogue'With a coordination level of "commitment" a
T request; instead a TP-ROLLBACK indication is issued (unless a rollback-initiating servic
ady been issued for the current transagtion).

10 The Dialogue functional unit

10.1

verview of the Dialogue functional unit

The Diglogue functional ufit)supports the basic services required to establish a dialogue within whi
primitivgés may be invoked, signal user-initiated errors, and terminate the dialogue. The user or th
may sighal abnormaltermination.

The Dialogue functional unit shall always be selected.

10.2
10.2.1

ialogue Establishment service, TP-BEGIN-DIALOGUE

ter a TP-
b primitive

ch U-ASE
b provider

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
Table 5

Primitives and parameters
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

rsp

cnf

Initiating-AP-Title
Initiating-API-ldentifier
Initiating-AE-Qualifier
Initiating-AEl-Identifier
Initiating-TPSU-Title
Recipient-AP-Title
Recipient-API-ldentifier

DAA‘i‘p’i‘e’H‘t‘A‘E Qualifier
TTCC Stuchthor

00002

C(=)

Recipient-AEl-identifier
Recipient-TPSU-Title
Functional-Units
Quality-of-Service
Application-Context-Name
Begin-Transaction
Confirmation

Result

Diagnostic

Rollback

User-Data

SoZIcCcECccCccCcEzC

V)

()

u

M
C
M

C(2)

10.2.2.1 Ipitiating-AP-Title,

Identifier

These pafameters are of type AP-Title, API-Identifierj;AE-Qualifier, and AEl-ldentifier, respectiy

defined in [ISO/IEC 7498-3.

10.2.2.2 Ipitiating-TPSU-Title is an optional parameter which is provided by the TPSUL.
identifies the type of TPSUI which hds’issued the TP-BEGIN-DIALOGUE request.

10.2.2.3 Recipient-AP-Title,

TPSU and

Identifier
recipient

These p

Initiating-API-Identifier,
are parameters optionally provided by the TPSP. They give information about the app
entity-invacation of the TPSUI that has issued the TP-BEGIN=DIALOGUE request.

units that the reC|p|ent appllca’uon entlty—lnvocatlon may support for a d|a|ogue

Recipient-API-ldentifier,
are parameters which are provided by the initiating TPSUI in order to give information ah
pplication-entity-invocationat which the remote TPSUI will be located.

Initiating-AE-Qualifier,

Recipient-AE-Qualifier,

ameters are of type AP-Title, API-ldentifier, AE-Qualifier, and AEl-Identifier, respectiv

and [Initiatir

It deng

1g-AEl-
ication-

ely, as

tes the

and Recipient-AEl-

out the

ely, as

identify

during

i in7.1.
pvider)"

hctional

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:

dialogue. It is of type Application Context Name as defined in ISO 8649.

this parameter specifies the application context to be used for the

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

12

the following values:
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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
following values:

a) "accepted"”, when the Confirmation parameter was set to "always™ and the recipient has ac¢epted the
dialogue;

b) "

The value "rejected(provider)" is only valid on the confirm service primitive;

-

jected(provider)", when the TPSP has rejected the dialogue.

¢) "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 pafameter is
set to "fejected(provider)" and is absent otherwise. It describes the type gfcerror which caused the dialogue
to be rejected. It shall take one of the following values:

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

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

¢) "tgsu-not-available(permanent)" when the dialogue. request is recognized as being valid, but the
aqdressed TPSU is not available due to a permanent failure. It is not worth trying again until jthe failure
hds been repaired;

d) "tpsu-not-available(transient)" when thesdialogue request is recognized as being valid, but the
addressed TPSU is not available due'do a transient condition. It might be worth retrying with a
repsonable expectation of success;

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

f) "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 diajogue;

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

h) "np-reason-given".

NOTE - Jt\isfecognized that, with respect to diagnostic values, work is still in progress to provide an|integrated
treatment across all the Tayers of the OSI Reference Model.

10.2.2.12 Rollback is a parameter of the confirm primitive. It shall take one of the following values:

a) "true", if the transaction in which the recipient is a participant is being rolled back; this value has the
same usage and semantics as the TP-ROLLBACK indication. This value occurs on a TP-BEGIN-
DIALOGUE confirm if the dialogue 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 time sequence diagram of figure 1 shows the dialogue establishment sequence of primitives-when the
service is pot confirmed.
TPSP

TP-BEGIN-DIALOGUE

request I

TP-BEGIN-DIALOGUE

~ indication I

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

The time sequence diagram of figure 2 shows the dialogue establishment sequence of primitives wpen the
service is|confirmed.

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

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

10.2.4 TPSP'constraints on TP-BEGIN-DIALOGUE request

The reque

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

If the TP-BEGIN-DIALOGUE request is used to establish a 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.

10.2.6 TPSP constraints on TP-BEGIN-DIALOGUE indication

The recjpi r dialogues

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

10.2.7 (Effects of a TP-BEGIN-DIALOGUE indication

The redpient is a subordinate of the requestor.

If the Qhained Transactions functional unit is selected, or if the Unchained, Transactions functiopal unit is
selected and the Begin-Transaction parameter is set to "true", the coordination level of the djalogue is
initializgd to "commitment"; otherwise the coordination level of the dialogue-is initialized to "none".

If the cpordination level is "commitment" and the Confirmation parameéter is set to "negative", the recipient
becomgs 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
"rejectef(user)"; otherwise if the coordination level is “commitment” and the Confirmation parametgr is set to

", the recipient becomes a participant in the same transaction as the requestor by issujng a TP-

larized Control functional unit is selected, th&“recipient does not have control of the dialogue.
10.2.8 [TPSUI conditions on TP-BEGIN-DIALOGUE response

If the cdordination 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.

Bound ¢lata handled by the.TPSP shall not be changed prior to the issuance of a TP-BEGIN-DIALOGUE
responge.

The THSUI shall notihave issued any requests or responses to any dialogues (including TP-BEGIN-
DIALOGUE requests).

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

NOTE - Ineieath y
ROLLBACK lnducatnon)

ample a TP-

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 thd value of the Rollback parameter is "true", then the transaction is being rolled back. This value
has the same usage and semantics as a TP-ROLLBACK indication;

b) if thel TP-BEGIN-DIALOGUE confirm is issued with the Rollback parameter is set to "false", for the only
dialolgue with a coordination level of "commitment", before the transaction is in thedérmination| phase,
therg is no longer a distributed provider-supported transaction; in such a situatjen, the TPSUI shall
either continue with the current transaction by initiating new transaction branches, or terminate the
trandaction through the use of TP-COMMIT request or TP-ROLLBACK request.

10.3 Dialogue Termination service, TP-END-DIALOGUE

10.3.1 Purpose
This optiopally confirmed service is used to terminate a dialogue:

This servige is associated with one particular dialogue.

10.3.2 Primitives and parameters
Table 6 ligts the TP-END-DIALOGUE primitives and their 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
confirmed| It shall take one ofthe following values:

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

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

10.3.3 Sequence of primitives
The time sequence diagram of figure 3 Shows the dialogue termination sequence ol primitives wnhen the

service is not confirmed.

TPSP

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 figune 4, TP-END-DIALOGUE response and TP-END-DIALOGUE confirm ‘may be replaced
ERROR request and TP-U-ERROR indication, respectively, if the dialogue termination is rejected.

10.3.4

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

TPSP constraints on TP-END-DIALOGUE request

by TP-U-

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

indicatipn outstanding.

The req

The red

The cogrdination level of the dialogue shall be "none*

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

10.3.5

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

10.3.6

The red

If the Pplarized Contrel'functional unit is selected, the recipient shall not have control of the dialogu

The regipient shall have neither a handshake indication outstanding nor a dialogue termination
outstanging;
The cogrdination level of the dialogue shall be "none".

uestor shall have control of the dialogue and shall not have a user error indication outstand

uestor shall have neither a handshake request outstanding nor a handshake indication outs

Effects of a TP-END-DIALOGUE request

TPSP constraints on TP<END-DIALOGUE indication

ing.
tanding.

errmination

ipient shall have neither a dialogue establishment request outstanding nor a dialogue estgblishment
indicatipn outstanding.

E.

indication

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.
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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

The dialogue is terminated.

10.3.12 Collisions

If the Shaled Control functional unit is selected, a TP-END-DIALOGUE indication with the Confir mation
parameter et to "true" is not issued to a TPSUI if there is a collision of the TP-END-DIALOGUE ‘requgst and
a TP-U-ERROR request.

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

A TP-ENDLDIALOGUE indication with the Confirmation parameter set to ‘true" is not issued to a [TPSUI
which has lissued 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 Usér Error Reporting service, TP-U-ERROR
10.4.1 PJyrpose

This servide is used to notify a partner TPSUI of a processing error occurrence; it also serves as a n¢gative
response {o the handshake service, to the handshake with grant-control service, and to the corjfirmed
dialogue tgrmination service.

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

This servide is associated with one particular dialogue.

10.4.2 Pnmitives 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 Sequence of primitives

The time S

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.

In figure
or, if the

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

If the Holarized Control functional unit is selected,, the requestor shall not have a handshak

outstan

The red

The reqiiestor shall have neither a user error request outstanding nor a user error indication outsta
ordination level of the dialogue is "commitment", a TP-PREPARE indication or a TP-PREPARE

If the cq
request

If the ¢

terminatfon phase.

10.4.6

If the Pq
dialogug

The rec:{estor shall not have a dialogue establishment indication outstanding.

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

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

6, the TP-HANDSHAKE may be replaced by a TP-END-DIALOGUE with Confirmation sef to "true"
Polarized Control functional unit has been selected, a TP-HANDSHAKE-AND-GRANT-CONTROL.

ing.

shall not have been issued-during the current transaction.

pordination level of‘the dialogue is "commitment", the current transaction shall not f

Effects of a,TP-U-ERROR request

larized Control functional unit is selected, and there was a handshake indication outstan
termination indication outstanding, the requestor has control of the dialogue.

b request

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

nding.

e in the

ding or a

10.4.7

rbSp traint TP-U-ERROR indicati

The recipient shall not have a dialogue establishment request outstanding.

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

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

If the coordination level of the dialogue is "commitment", a TP-PREPARE indication or 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.
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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:
- TP-U-ERROR request while not having control of the dialogue;

- any rgliback-iniiating service primitive for the current-transactionif the-coordination-tevet-of the-gialogue
is "conmitment".

............. han) ARAR AIT i ~nd ~ TD

A TP-U-BRROR indication is not issued to a TPSUI which has issued TP-COMMIT request of a TP-
PREPARE request, instead a TP-ROLLBACK indication is issued (unless a rollback-initiating service
primitive has already been issued for the current transaction).

10.5 User Abort service, TP-U-ABORT
10.5.1 Purpose

This servigce is used to abort a dialogue. Use of this service may causedoss of indications and/or corffirms to
both TPSUIs.

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

Table 8 ligts 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 C(=)

10.5.2.1 Rollback is a parameter ofthe indication primitive. It shall take one of the following values:

a) "trug", if the transactiontin which the recipient is a participant is being rolled back; this value [has the
same usage and semantics as the TP-ROLLBACK indication.

Thid value shall eccur if all of the following conditions are satisfied:

—

he dialogue has a coordination level of "commitment";

- there s no dialogue establishment indication outstanding,

- alTRZCOMMIT indication or a rollback-initiating service primitive has not been issued for the current
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

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/IEC 10026-3 for more information).

10.5.2.2 User-Data is an optional parameter which may be used to convey user-specific._semantics

associgted with the abort of the dialogue.

10.5.3 |Sequence of primitives

The time sequence diagram of figure 7 shows the TP-U-ABORT sequence of primitives:
TPSP
TP-U-ABORT
request l
N TREU-ABORT
s indication
. >

Figure 7 - TP-U-ABORT sequence of primitives

10.5.4 [TPSP constraints on TP-U-ABORT request
The requestor shall not have a dialogue establishment indication outstanding.

For a dialogue which has a coordination level of "commitment", TP-U-ABORT request shall only
either:

a) bgfore the current transaction.is-in the termination phase; or

be issued

b) dyring the termination of-the current transaction, after the issuance of any of the following service

primitives:
- TP-ROLLBACK request;

- TP-ROLLBACK indication;
- TIP-U-ABORT indication issued for another dialogue which has a coordination level of "comm

- TIP-P-ABORT indication issued for another dialogue which has a coordination level of "commn

itment";

itment";

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

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

10.5.5 Effects of a TP-U-ABORT request

ider)"  or

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
outstanding.

indication

10.5.7 E

The dialogue is terminated.

ion

However, if a TP-U-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

If a TP-U-

other coor

no longer

(then) cur|

use of TP

If a TP-U-

coordinati

1COMMIT request or TP-ROLLBACK request.

indication,

current

ABORT indication is issued for a dialogue with the Chained Transactions functional unit s¢lected,
between a TP-COMMIT indication and the corresponding TP-COMMIT-CQMPLETE
dinated dialogues remain after the TP-COMMIT-COMPLETE indication has been issued, {here is
a provider-supported transaction; in such a situation, the TPSUIl shall either continue with the
rent transaction by initiating new transaction branches, orcterminate the transaction throygh the

and no

ABORT indication is issued with the Rollback paraméter set to "false", for the only dialogug with a
bn level of "commitment", before the transaction is in the termination phase, there is no lopger a

distributed provider-supported transaction; in such a situation, the TPSUI shall either continue with the

current trg

TP-COMMIT request or TP-ROLLBACK request.

10.6 Pr
10.6.1 P

This servi
dialogue [

TPSUIs.

This servi

10.6.2 P

vider Abort service, TP-P-ABORT

iIrpose

be is associated(with one particular dialogue.

fimitives and parameters

Table 9 ligts the TP-P-ABORT primitive and its parameters.

Table 9 - TP-P-ABORT indication and its parameters

ce is used by the TPSP-to-notify the TPSUIs of the occurrence of a failure which cau
etween them to be terminated. This service may cause loss of indications and/or confirms

nsaction by initiating new transaction branches, or terminate the transaction through the|use of

sed the
to both

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

agai

n 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-

DI

ALOGUE request have collided.

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

10.6.2.

a) Mn
u’ u

sd

THi

His value s

b) "5
og

Th
trg

. Rollback is a parameter of the indication primitive. It shall take one of the following valag

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 t
transaction;

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

is value may also occur whenever the TPSP is in a;state that requires the current transad
led back.
Ise", if no roliback of a transaction occurs or if a rollback is already in progress. This V

cur if any of the following conditions are satisfied:
the dialogue has a coordination level ofnone";

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

the dialogue has a coordination level of "commitment", but a TP-COMMIT indication or 3
initiating service primitive-has been issued for the current transaction;

is value may also_occur whenever the TPSP is in a state such that the roliback of th
nsaction is not required.

N

ISO/IEC 10026-3 for more information).

10.6.3 |Sequence of primitives

The time sequence diagram of figure 8 shows the TP-P-ABORT sequence of primitives.

TE - The TPSR\is in such a state when a TP-P-ABORT indication disrupts a TP-BEGIN-TRANSAQ

'3

[6)
o
»
—
2

he current

alue shall

dialogue

rollback-

e current

TION (see

TPSP

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

<« i

Figure 8 - TP-P-ABORT sequence of primitives

23


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

ISO/IEC 10026-2:1996(E) © ISO/IEC

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 deferred end dialogue service has been issued.

indication is issued wi ; ue with
a coordindtion level of "commitment", before the transaction is in the termination phase, there isno-lpnger a
distributed provider-supported transaction; in such a situation, the TPSUI shall either continue v ith the
current trgnsaction 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 the Shared Control functional unit both TPSUIs have control of the dialogue and so may issue fequest
primitives|subject only to the normal sequencing constraints of thelprimitives. For example, data may be
transferred by both TPSUIs at the same time.

The Shared Control and Polarized Control functional units ate‘mutually exclusive for a given dialogue

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

12 The|Polarized Control functional unit

12.1 Ouerview of the Polarized Control functional unit

In the Polarized Control functional unit:at most one TPSUI has control of the dialogue at any point in fime.

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

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

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

The time sequence diagram of figure 9 shows the TP-GRANT-CONTROL sequence of primitives.

PSP

TP-GRANT-CONTROL

request I

TP-GRANT-CONTROL

RS indication I

Figure 9 - TP-GRANT-CONTROL sequence of primitives

12.2.4 | TPSP constraints on TP-GRANT-CONTROL request

The Pqlarized 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 ¢oordination level of the dialogue is "commitment", a TP-PREPARE request shall not have been
issued |during the current transaction.

If the poordination level of the dialogue is "commitment”, the current transaction shall not [be in the
terminltion phase.

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

The requestor no longer-has control of the dialogue.

12.2.6 | TPSP constraints on TP-GRANT-CONTROL indication

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

The re¢ipientshall not have a dialogue establishment request outstanding.

Th . 'y lo i . N L £ 4l shal
€ reciprentsnarnothnave contrororrne-ararogae:

If the coordination level of the dialogue is "commitment", a TP-PREPARE indication shall not have been
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 Coiiisions

A TP-GRANT-CONTROL indication is not issued for a dlalogue h vnng coordination level of "commitment"

if any rollback-lmt/at/ng service pr/mmve has been issued durin g 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
transferred by this service and the TPSUI to which the indication is issued is not obliged to relinquish control.

This serw]rummrarevwm particutar diatogue:
12.3.2 Pijimitives 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 Se¢quence of primitives

The time gequence 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 Polar|zed Control functional.unit shall be selected for the dialogue.

The requgstor shall not have.a dialogue establishment indication outstanding.

The requgstor shall not.Rave control of the dialogue.

The requgstor shalinot have a TP-HANDSHAKE-AND-GRANT-CONTROL indication outstanding.

The requdstorShall not have a user error request outstanding.

If the coadrdination level of the dialogue is "commitment", a TP-PREPARE indication shall not haye 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 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
issued:

- TP-GRANT-CONTROL request;

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

- any| rollback-initiating service primitive;

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

- TP-PREPARE request;

- TP-COMMIT request.

13 Thie Handshake functional unit

13.1 Qverview of the Handshake functional unit

The Hapdshake functional unit allows partner TPSUIs to:synchronize their processing with one anpther, and
possibly transfer control.

13.2 Handshake service, TP-HANDSHAKE
13.2.1 |Purpose

This sefvice is used by partner TPSUIs ta-synchronize their processing with one another.

This sefvice is associated with one-particular dialogue.

13.2.2 [Primitives and parameters
Table 1P 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

Confirmation=Yrgencyapptiesontyif the-Shared-Controt-functionat-unit-hasbeen—setected—it—s provided
by the requestor to specify the urgency with which the confirmation is required. This parameter shall take
one of the following values:

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

b) "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
indication

TP-HANDSHAKE
response

.

TP-HANDSHAKE

SO/IEC

o

"

Figure 11 - TP-HANDSHAKE sequence of primitives

In figure 11 the TP-HANDSHAKE response and the TP-HANDSHAKE confirm may be replaced by
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 requéstor shall not have a dialogue establishment indication outstanding.
The requéstor shall have control of the dialogue.

The requéstor shall not have a handshake request outstanding.

The requestor shall not have a user error indication outstanding.

If the cogrdination level of the dialogue is "commitmeént", a TP-PREPARE indication or a TP-PH
request shall not have been issued during the current transaction.

If the coprdination level of the dialogue is \"¢ommitment", the current transaction shall not bg
terminatign phase.

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

13.2.5 T|PSP constraints on TP-HANDSHAKE indication

The Handshake functionat-unit shall be selected for the dialogue.

The recipient shall notshave a dialogue establishment request outstanding.
If the Pol

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

The recipient ‘shall not have a handshake indication outstanding.

g TP-U-

EPARE

b in the

mination

If the Sha 2
TP-PREPARE request shall not have been issued during the current transaction.

itment", a

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.

13.2.6 Effects of a TP-HANDSHAKE indication

If a user error request was outstanding, the recipient has control of the dialogue. In this case, no response

is required and the synchronization is considered unsuccessful.
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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.

The req

13.2.1(

If the S
there ig

If the S

with a ¢oordination level of "commitment" after a TP-COMMIT request or a FTP-PREPARE requeg

ipient shall not have a dialogue establishment request outstanding.

Collisions

a collision of the TP-HANDSHAKE request and a TP-U-ERROR request.

hared Control functional unit is selected, a TP-HANDSHAKE indication is)not issued for

hared Control functional unit is selected, a TP-HANDSHAKE indication is not issued to § TPSUI if

A dialogue
t; instead

a TP-ROLLBACK indication is issued (unless a rollback-initiating service primitive has already bgen issued
for the furrent transaction).

A TP-HANDSHAKE indication or confirm is not issued for a dialogue having a coordinatio
tment" if any rollback-initiating service primitive has been issued during the current transactjon.

"comm
NOTE -

If the Shared Control functional unit is selected, then~a<TP-HANDSHAKE request colliding

HANDSHAKE indication from a remote partner is not regarded @s ‘a collision, but as two separate uses of

Either n

13.3

13.3.1

This se
control

This se
13.3.2
Table 1

ay be successtul or fail independently of the other.

Purpose

rvice is used by partner TPSUIs to synchronize their processing with one another and

rvice is associated with oneparticular dialogue.

Primitives and parameters
3 lists the TP-HANDSHAKE-AND-GRANT-CONTROL primitives and their parameter.
Table 13 < TP-HANDSHAKE-AND-GRANT-CONTROL primitives and their paramete

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

h level of

with a TP-
he service.

Handshake and Grant Control servicée; TP-HANDSHAKE-AND-GRANT-CONTROL

o transfer

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

the con

firmation 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.

13.3.3

Sequence of primitives

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

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

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

The Handshake and Polarized Control functional units shall both be selected for the dialogue.
The requeptor shall not have a dialogue establishment indication outstanding.

The requeptor shall have control of the dialogue.

The requeptor shall not have a handshake request outstanding:

The requefstor shall not have a user error indication outstanding.

If the coofdination level of the dialogue is "commitient", a TP-PREPARE request shall not have been

issued du

If the codrdination level of the dialogue is “‘commitment", the current transaction shall not be
terminatioh phase.

The requestor shall not have a dialogué.termination request outstanding.

13.35 E
The requ

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

The recipient shall not have control of the dialogue.

10026-2:1996(E) © ISO/IEC

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

12, the TP-HANDSHAKE-AND-GRANT-CONTROL response and the TP-HANDSHAKE

ring the current transaction.

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

tor no longer has 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 du

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

ring the current transaction.

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 TP-HANDSHAKE-AND-GRANT-CONTROL request shall be outstanding.

There shall be no dialogue establishment request outstanding.

13.3.11

A TP-HANDSHAKE-AND-GRANT-CONTROL indication or a TP-HANDSHAKE-AND-GRANT-(

confirm

primitivé has been issued during the current transaction.

14 Thie commitment-related functional units

141 |

The commitment-related functional units are

-the
-the
-the

The Co
support

The CHained Transactions functional unit*and the Unchained Transactions functional unit are
exclusiye; one and only one shall be seleeted if the Commit functional unit is selected.

If the
branche
superio

If the U
The su

time, the two TPSUIs may be participants in the same transaction, in different transactions, or of]
TPSUIY may notbe involved in a transaction.

14.2

ISO/IEC 10026-2:1996(E)

Collisions

is not issued for a dialogue with a coordination level of "commitment" if any roiback-initiati

htroduction

Commit functional unit;
Chained Transactions functional unit; and,
lUnchained Transactions functional unit.

mmit functional unit shall be selected on ‘adialogue if the TPSUI wants transaction brang
bd on the dialogue.

Chained Transactions functienal unit is selected, the dialogue will always support t
s, thus its coordination \level is always "commitment". During the lifetime of the dial
and the subordinate TPSUIs will be in the same transaction tree.

nchained Transactions functional unit is selected, the dialogue may support transaction
erior determines-when the coordination level of the dialogue is "commitment". At a give

verview of the Commit functional unit

ONTROL
g service

hes to be

mutually

ansaction
pgue, the

branches.
n point in
e or both

14.2.1

Introduction

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

the ACI

D 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 subtree to
enter the-READY-state—When-the subordinate subtree is ready-to-commit, it is indicated to the superior
TPSU| 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 subordinate trarjsaction
subtrde to complete processing for the current transaction and place its bound data in the rgady-to-
commit state. This indication is issued when either a TP-PREPARE request or a‘TP-COMMIT frequest

en issued by the superior.
- TP-COMMIT request is used to indicate willingness to end the transaction; to indicate that the bound
data Handled by the TPSUI are in the ready-to-commit state, and to requestall the subordinate nodes to
enter fthe READY state. After this point, the TPSUI is no longer allowed to initiate rollback [for this
transdction and shall wait for a TP-COMMIT indication or a rollback-initiating indication.

TP-PREPJARE request and TP-COMMIT request support two approaches to initiating commitment.
- 1f the TPSUI issues TP-COMMIT request, then it can no longef participate in the organization of the two-
phasg commit procedure.

- By isquing the optional TP-PREPARE request to a subotdinate, the TPSUI may achieve the following:

1) the¢ subordinate subtree is requested to proceed with the first phase of the two-phase |commit
prpcedure while the TPSUI is still in the active:phase of the transaction;

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

3) a pubordinate 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.

14.23

Phase 2 ¢f Commitment useés the following service primitives:

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

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

- TP-COMMIT-COMPLETE indication is issued to a TPSUI to indicate that the prior transaction has been

Hanlaotad tha o

comnitted—t-any diatogue-exists-with-the-Chained-Fransactions-functionat-tnit-seteeted;-the-iAdication

also indicates that the TPSUI is involved in the subsequent transaction.

ase 2 of Commitment

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

ubtree has
j of bound

data inconsistency.

14.3 Pverview of the Chained Transactions functional unit
The CHained Transactions functional unit shall only be selected when the Commit functional unit ig selected.

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

When this functional unit is selected, the coordination level of the dialogue is always "commitment". There
are no pervice primitives associated with this functional unit.

14.4 QDverview of the Unchained Transactions functional unit

The Unchained Transactions functional unit shall onlysbe selected when the Commit functiohal unit is
selected.

The Chained Transactions functional unit and.the”Unchained Transactions functional unit ar¢ mutually
exclusiye for a dialogue.

The superior determines when the coordination level of the dialogue is "commitment"; if the cgordination
level is|"commitment" at the completion ©f a transaction, it changes to "none". At a given point in time, the
two TRSUls may be participants in the same transaction, in different transactions, or one or both TPSUIs
may ndt be involved in a transaction;

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

A TPSUI may also invélve a subordinate in a transaction by means of the Begin-Transaction pafameter of
the TP{BEGIN-DIALOGUE service.

14.5 Begin-Transaction service, TP-BEGIN-TRANSACTION

14.5.1 | Purpose

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

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 Unchdined Transactions functional unit shall be selected for the dialogue.
The requestor shall be the superior.

The requestor shall have control of the dialogue.

The requestor shall have neither a handshake request outstanding nor a handshake indication outstanding.

The requestor shall not have a user error indication outstanding.
The coordl’uation level of the dialogue shall be "none".

If there is & current transaction, it shall not be in the terminatiomphase.

The requdstor shall neither have a dialogue termination ‘tequest outstanding nor a dialogue termination

indication putstanding.

14.5.5 Effects of a TP-BEGIN-TRANSACTION request

The coord|nation level of the dialogue is changed-to "commitment".

The requestor becomes a participant in a riew transaction if it is not already a participant in a transactipn.
NOTE - If the subordinate is already involved in a transaction, the TP-BEGIN-TRANSACTION request may be rejected
by a TP-P-ABORT indication with the ‘Diagnostic parameter set to "begin-transaction-reject" or may be held ntil the
subordinaté is no longer involved in.a transaction.

14.5.6 TPSP constraints on' TP-BEGIN-TRANSACTION indication

The Unchained Transdetions functional unit shall be selected.

The recipient shall'be the subordinate.

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

The recipfe ither-a—handsha iRdieath A ialoge ination—indication

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 partici
the same transaction as the requestor by issuing a TP-BEGIN-DIALOGUE response with the
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
"begin-transaction-end-dialogue-collision" is issued.

14.6 [lieferred End Dialogue service, TP-DEFERRED-END-DIALOGUE

14.6.1 |Purpose

This sefvice is used by a TPSUI to end a dialogue with a subordinate TPSUI if theCeurrent trarjsaction is
commitfed, i.e., the termination of the specified dialogue takes place with the completion of comritment of
the current transaction.

This sefvice is associated with one particular dialogue.

14.6.2 |Primitives and parameters
Table 1p 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 tirIe sequence diagram of figure 14 shows the TP-DEFERRED-END-DIALOGUE sequence of
primitives.

TPSP
TP-DEFERRED-END-

DIALOGUE request l

TP-DEFERRED-END-

DIALOGUE indication .

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

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

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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14.6.7
If the cyrrent transaction is committed, the dialogue terminates ‘when the TP-COMMIT-COMPLETE

rollback-

initiating service primitives.

14.7 Deferred Grant Control service, TP-DEFERRED-GRANT-CONTROL
14.7.1 Rurpose

This service is used by a TPSUI to grant control of the dialogue to the specified subordinate if thg current
transactign is committed.

This servjce is associated with,one particular dialogue.

14.7.2 Rrimitives and parameters
Table 16lists 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

ISO/IEC 10026-2:1996(E)

The corresponding TP-DEFERRED-GRANT-CONTROL indication may be delayed and issued to the
specified_subordinate after indications or confirms resulting from subsequent requests or responses.
However, the TP-DEFERRED-GRANT-CONTROL indication shall be issued before any TP-

indicat
14.7.4
The re

ipn.
TPSP constraints on TP-DEFERRED-GRANT-CONTROL request

questor shall be the superior.

The Pdlarized Control functional unit shall be selected.

The re
The re
The re:

uestor shall have control of the dialogue.
uestor shall not have a handshake request outstanding.

uestor shall not have a user error indication outstanding.

The coprdination level of the dialogue shall be "commitment".
A TP-OEFERRED-GRANT-CONTROL request shall not hayebeen issued during the current trans
A TP-OEFERRED-END-DIALOGUE request shall notchave been issued during the current transag

A TP-HREPARE request shall not have been issued<during the current transaction;

The cufrent transaction shall not be in the termipation phase.

14.7.5

Effects of a TP-DEFERRED-GRANT-CONTROL request

If the cprrent transaction is committed,.the requestor will not have control of the specified dialogue
TP-COMMIT-COMPLETE indication-is issued.

14.7.6.| TPSP constraints on TP-DEFERRED-GRANT-CONTROL indication

There

¢ipient shall be thelsubordinate.

The Pdlarized ControiMunctional unit shall be selected.

The re
The re

¢ipient shall‘not have control of the dialogue.

PREPARE

action.

tion.

when the

tpient shall not have a handshake indication outstanding.

The coprdination level of the dialogue shali be "commitment".
A TP-DEFERRED-END-DIALOGUE indication shall not have been issued during the current transaction.
A TP-DEFERRED-GRANT-CONTROL indication shall not have been issued during the current transaction.

A TP-PREPARE indication 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 issued by a superior TPSUI involved in a transaction to request a subordinate
subtree to complete processing for the current transaction and place its bound data in the ready-to-commit
state. In addition, the superior TPSUI issues this service to indicate that no more messages will be sent to
the subordinate.

This servige 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-PerIuitted is a parameter that is present when the Polarized Control functional unit is selected. | It shall
take one ¢f the following values:

a) "trud" when the recipient is still allowed to issue TP-DATA requests to the requestor within the|current
transaction;

b) "falsg" if no further TP-DATA requests are allowed to be issued towards the requestor.
14.8.3 TPSP constraints on TP-PREPARE request

The requgstor shall be the superior.

The requéstor shall have control of the dialogue.
The requgstor shall have neither a iandshake request outstanding nor a handshake indication outsta hding.
The requestor shall not have a user error indication outstanding.
The coordination level of the-dialogue shall be "commitment".

A TP-PREPARE indication shall have been issued if the requestor is the subordinate for a dialogu¢ with a
coordinat{on level of "commitment".

A TP-PRIEEPARE request shall not have been issued.

The currgnt-fransaction 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

Data-Permitted is a parameter that is present when the Polarized Control functional unit is selectgd. It shall
take onf of the following values:

a) "tlue" when the recipient is allowed to issue TP-DATA requests for its superior dialogue |within the
cyrrent transaction;

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

This pgrameter is set to "true" only when the superior hasissued a TP-PREPARE request with|the Data-
Permitted parameter set to "true".

14.9.3 | TPSP constraints on TP-PREPARE indication
The reqipient shall be the subordinate.

If the Pplarized Control functional unit is selected, the recipient shall not have control of the dialogue.
The redipient shall have neither a handshake request outstanding nor a handshake indication outsfanding.
The rejipient shall not have a user,error request outstanding.

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

A TP-PREPARE indication_shall not have been issued during the current transaction.
The cutrent transaction shall not be in the termination phase.

14.9.4 | Collisions

A TP-HREPRARE 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 request
or the TP-PREPARE request and a TP-HANDSHAKE request or a TP-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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14.10.2 Primitives and parameters
Table 19 shows the TP-READY indication primitive.
Table 19 - TP-READY indication
TP-READY
no parameter | ind

14.10.3 TPSP constraints on TP-READY indication

5%

The recipient TPSUI shall not have a dialogue establishment request outstanding.

Tha rariniant cshall ha the sunarior
1 © iouw AR ARA LU A LIS =4 o o4 TOT

The coorglination level of the dialogue shall be "commitment".
A TP-PREPARE request shall have been issued during the current transaction.
The currgnt transaction shall not be in the termination phase.

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

14.10.4 Qollisions

A TP-REJADY indication is not issued to a TPSUI if a TP-COMMIT request or any rollback-initiating service
primitive has been issued for the current transaction.

14.11 TR-COMMIT re

14.11.1 Rurpose

This serice primitive is issued by a TPSUI to indicaté that it has completed all processing for thg current
transactipn and to request that the transaction be committed. When the TPSUI is the root of the trapsaction
tree, this| service initiates termination of the transaction. When the TPSUI is an intermediate of leaf, it
propagatgs termination of the transaction.

14.11.2 Rrimitives and parameters
Table 20|shows the TP-COMMIT request primitive.
Table 20 - TP-COMMIT request

TP-COMMIT
no parameters | req

14.11.3 TPSUI conditions on a TP-COMMIT request

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

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

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

14.11.4 TPSP constraints on TP-COMMIT request
The requestor shall not have a 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) at least one dialogue shall have a coordination level of "commitment"; or

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

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

The cufrent transaction shall not be in the termination phase.

14.11.5|Effects of a TP-COMMIT request

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

14.11.6/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 thereds,a collision of the TP-COMMIT request and a
TP-HANIDSHAKE request or a TP-U-ERROR request, instéad'a TP-ROLLBACK indication is issuef.

After a[TP-COMMIT request, none of the following service primitives will be issued for dialogues with a
coordingtion level of "commitment':

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

14.12 TP-COMMIT indication
14.12.1|Purpose

This sefvice primitive is issued to indicate that the outcome of the transaction is commitment and to order
the TPSUI to release its bound data in the final state.

14.12.2|Primitives and parameters
Table 2|l shows the& TP-COMMIT indication primitive.
Table 21 - TP-COMMIT indication

TP-COMMIT
no parameters | ind

14.12.3 TPSP constraints on TP-COMMIT indication
At 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 TPSUIs participating in the current transaction shall have issued a TP-COMMIT request. This is a
transaction tree constraint.
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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
14.13.1 Purpose

This servitce primitive is issued to indicate that the bound data handled by the TPSUI have been released
and that pny restructuring of the dialogue tree has been completed in reaction to abnormal-dialogue
terminatiop.

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

TP-DONE
parameter req
Heuristic-Report U

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

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

b) "hedristic-hazard": a failure occurred within“the TPSUI which may prevent reporting |of data
incopsistency, and the TPSUI may not handlg this situation.

14.13.3 TPSUI conditions on TP-DONE request

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

Before ispuing the first TP-DONEftequest following a rollback-initiating service primitive, all boynd data
handled Ry the requestor shall have been released in the initial state, unless the Heuristic-Report pgrameter
is used.

14.13.4 TPSP constraints on TP-DONE request

The requéstor shall'not have a dialogue establishment indication outstanding.

A TP-CQMMIT yindication or rollback-initiating service primitive shall have been issued for the| current

transactign. At least one of the following conditions shall also be satisfied:
- a TP-DONE request has not been issued for the current transaction;

- a further TP-COMMIT indication or rollback-initiating service indication shall have been issued since the
last TP-DONE request for the current transaction;

NOTE - after a node crash a repeated TP-COMMIT or TP-ROLLBACK indication can be received.

-a TP-P-ABORT indication, a TP-U-ABORT indication, 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-ROLLBACK-COMPLETE indication is issued to the requestor if the transaction has been rolled back
and all TPSUIs in the transaction subtree have issued TP-DONE requests except any that are contained in
a subtrde 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 indicate that
commitment is complete.

14.14.2|Primitives and parameters
Table 28 shows the TP-COMMIT-COMPLETE indication primitive.
Table 23 - TP-COMMIT-COMPLETE)indication

TP-COMMIT-COMPLETE
no parameters | ind

14.14.3|TPSP constraints on TP-COMMIT-COMPLETE indication
The curfent transaction shall be in the termination‘phase.

All bound data of the node shall have been(placed in the final state unless there is a local heyristic mix
conditiop.

All bour|d data handled by subordinate:transaction subtrees shall have been placed in the final statg, with the
possiblg exception of subordinates-from which a TP-HEURISTIC-REPORT indication has been issped. This
is a trar|saction tree constraint.

A TP-COMMIT indication shall*have been issued for the current transaction.
A TP-DDNE request shalbhave been issued for the current transaction.

A TP-OONE request ‘shall have been issued since the last TP-P-ABORT indication or TP-U-ABORT
indicatign issued for a dialogue with a coordination level of "commitment".

14.14.4|Effécts of a TP-COMMIT-COMPLETE indication

All dialcgd W A D s D-D 0
indication was issued during the committed transaction are terminated.

ALOGUE

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 - TP-ROLLBACK request

TP-ROLLBACK

© ISO/IEC

no parameters | req

14.15.3 T|PSP constraints on TP-ROLLBACK request

The requestor shall not have a dialogue establishment indication outstanding.

One of the following conditions shall be true:

a) at Igast one dialogue shall have a coordination level of "commitment"; or
b) a TP-BEGIN-DIALOGUE confirm, a TP-U-ABORT indication, or a TRP-P-ABORT indication

Rol
of n

commitment" during the current transaction.

The currgnt transaction shall not be in the termination phase.

14.15.4 Effects of a TP-ROLLBACK request

A TP-RQLLBACK indication is issued to all TPSUls invelved in the current transaction, except
which halve issued any rollback-initiating requests or o which any rollback-initiating indications haje been

issued.

14.15.5 Qollisions

A TP-RQ

the current transaction.

14.16 TP-ROLLBACK indication

14.16.1 Rurpose

This ser

ice primitive is issued to indicate that the current transaction is being rolled back and

release df bound data’in the initial state.

14.16.2 Rrimitives'and parameters

Table 25

shows the TP-ROLLBACK indication primitive.

with the

back parameter set to "false" has been issued for at least one-dialogue having a coordinatjon level

o those

LLBACK indication is not issuedcf any rollback-initiating service primitive has been issuef during

to order

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.

44


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

© ISO/IEC ISO/IEC 10026-2:1996(E)
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
The 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
14.17.1 B

This sefvice primitive is issued to all TPSUIs involved in the transaction to indicate that rollbackjis‘¢omplete.

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

TP-ROLLBACK-COMPLETE
no parameters | ind

14.17.3 TPSP constraints on TP-ROLLBACK-COMPLETE indication

The regipient shall not have a dialogue establishment request* outstanding for any dialogugs with a
coordingtion level of "commitment".

The cufrent transaction shall be in the termination phase.
A rollbgck-initiating service primitive shall have been issued for the current transaction.

All bound data of the node shall have been released in the initial state with the possible exceptior| of a local
heuristic mix condition.

All bound data handled by subordinate transaction subtrees shall have been placed in the initial state except
for subprdinates from which a TP-HEURISTIC-REPORT indication has been issued. This is a transaction
tree constraint.

A TP-DONE request shall have been issued since the last TP-P-ABORT indication, TP-U-ABORT [indication,
or TP-BEGIN-DIALOGUE c¢onfirm with the Result parameter set to "rejected(provider)" or "rejegted(user)"

If the Polarized~Control functional unit is selected for a dialogue with a coordination level of "commitment",
control jof the_dialogue is given to the TPSUI that had control at the beginning of the rolled back trapsaction.

NOTE -

The coordination level of any dialogue 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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14.18 Heuristic Reporting service, TP-HEURISTIC-REPORT indication

14181 P

urpose

This service indicates an actual or possible occurrence of a heuristic inconsistency within the subordinate

subtree.

This servi

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

14.18.2 Primitives and parameters

Table 27

14.18.2.1

lists the TP-HEURISTIC-REPORT indication primitive and its parameter.

TP-HEURISTIC-REPORT
parameter ind
Heuristic-Report M

a) "heuristic-mix": the bound data of the subordinate subtree is in a state whichis inconsistent
outcpme of the transaction and the inconsistency cannot be corrected.

Table-27— TP-HEURISTIC-RERORT indicati | :

Heuristic-Report indicates the heuristic condition. It shall take one of the fallowing values;

ith the

b) "hedristic-hazard™: a failure occurred which may prevent reporting“of data inconsistency| in the
subgrdinate subtree.

14.18.3 TPSP constraints on a TP-HEURISTIC-REPORT indication

The recip
The recip

The coor

fent shall not have a dialogue establishment request autstanding.

ent shall be the superior.

ination 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
transactign.

A TP-C

MMIT indication or a rollback-initiating service primitive shall have been issued for the

transactign.

A TP-HE
rollback-i

pitiating service primitive.

The current transaction shall-be'in the termination phase.

NOTES
1 Theind

2 ATP-H
a result of

cation is natgiven if the TPSP is able to correct the effects of heuristic decisions by compensating a

FURISTIC-REPORT indication may have the value "heuristic-hazard" during commitment, but never
a dialogue abort.

current

JRISTIC-REPORT indication shall not have been issued since the last TP-COMMIT indication or

ttions.

solely as

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

ISO/IEC 10026-2:1996(E)

The seivice state table describes the allowed sequence of service events for a given TP service
(at a giyen node, between a TPSUI and the TPSP).

A sepafate state is maintained for each dialogue of the node. Service primitives which-relate t
dialogug affect only the state for that particular dialogue. Some service primitives affect’ all the
which have a coordination level of "commitment". The issuance of such service primitives are valid only if
they are valid for all the dialogues they affect.

The st
valid in

e table specifies predicates which must be satisfied in order for individual service primit
A given state. These predicates are based on the values of variablés.

boundary

b a single
dialogues

ves to be

The state table also specifies actions to be performed. These actions'involve setting variables tq specified
The referenced variables are of two types. One type is private-to a particular dialogue and the other
type is global among all dialogues of a TPSUL.

values.

The ovs
TPSUI,

When 3
and all
for that

When 3

prall state of the service boundary (for a given node) consists of the state of each dialogue of the

together with the associated values of the private.and global variables.

new dialogue is created, a new dialogue contéxt is also created, with its state set to the
ariables private to the dialogue are initializedto "false". If this newly created dialogue is th
TPSUI, then all the global variables are initialized to "false" as well.

dialogue is terminated, the dialogue ¢ontext ceases to exist.

A.2 Dialogue States

1

Idle state.

The TPSUI has control of the dialogue.

The TPSUI does hot have control of the dialogue.

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

The TPSUI'which does not have control of the dialogue has issued a TP-U-ERROR requeg

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

The TPSU| which has control of the dialngnp has received a TP-U-ERROR indication

Idle state
e first one

—

This state is used only if the Polarized Control functional unit is selected.
The TPSUI has issued a TP-HANDSHAKE request.

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

The TPSUI has received a TP-HANDSHAKE indication.

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

The TPSUI has received a TP-HANDSHAKE indication and a TP-HANDSHAKE r
outstanding.

equest is
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10

11

12

13

14

15

16

17

18

19

20

21

22

48
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This state is used only if both the Handshake and Shared Control functional units are selec

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.

This state is used only for a dialogue with a coordination level of "none" and both the Shared Control
and the Handshake functional units are selected.

e TPSUI has issued a TP-END-DIALOGUE (Confirmation = "true") request.

Tlhis state is used oniy for a dialogue with a coordination
he TPSUI has received a TP-END-DIALOGUE (Confirmation = "true") indication.
his state is used only for a dialogue with a coordination level of "none".
e TPSUI has issued a TP-HANDSHAKE-AND-GRANT-CONTROL request.
is state is used only if the Handshake and Polarized Control functional units are selected.
e TPSUI has received a TP-HANDSHAKE-AND-GRANT-CONTROL indication.
his state is used only if the Handshake and Polarized Control functional units are selected.
he TPSUI has issued a TP-PREPARE (Data-Permitted)= "false") request.

his state is used only for a subordinate dialogue:with a coordination level of "commitment’|and the
olarized Control functional unit is selected.

he TPSUI has issued a TP-PREPARE request, with either the Data-Permitted parametegr set to
"frue" or the Shared Control functional unitiis selected on this dialogue.

his state is used only for a subordinate dialogue with a coordination level of "commitment".
he TPSUI has received a TP-READY indication.

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

his state is used-only for a superior dialogue with a coordination level of "commitment" and the
olarized ControlMunctional unit is selected.

he TPSUIhas received a TP-PREPARE indication, with either the Data-Permitted parameter set to
"true or the Shared Control functional unit is selected on this dialogue.

his state is used only for a superior dialogue with a coordination level of "commitment".

This state is used only for a dialogue with a coordination level of "commitment".

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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24

25

A rollback-initiating service primitive has been issued or the TPSU! 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".

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".

5 ~“ iy e

The TPSUI has been issued one of the following service primitive with Rollback = "false" for a
dialogue with a coordination level of "commitment" before the termination phase of the transaction:

- TP-BEGIN-DIALOGUE (rejected(provider) or rejected(user)) confirm;
- TP-P-ABORT indication; or
- TP-U-ABORT indication.

This state is used only for a terminated dialogue with a coordination level 6fy'¢commitment} when the
context of this "zombie" dialogue will be involved in the termination of a transaction.

Ariables

The na

-Da
rec
oc

-Da
ind
ind
DE

Thi

iables are Boolean. When a new dialogue context is creatéd, afl the variables private to this dialogue

iplized to "false" and the dialogue is in the Idle State, then the transition corresponding to thee initiating

e of the variables related to a single dialogue;starts with a "D"; they are the following:

(Accepted by TPSUI): this variable, when~set to "true", indicates that the TPSUI has already
ived an indication from its partner TPSUI' and the TP-BEGIN-DIALOGUE confirm shall|no longer
ur. This variable is meaningful only fora dialogue with a subordinate.

u (Atomic-action Not Used): sithis variable, when set to "true", indicates that a TP-JJ-ABORT
ation has been issued after-a TP-COMMIT indication and before a TP-COMMIT-COMPLETE
ation, for a dialogue with‘the Chained Transactions functional unit selected, and for which no TP-
ERRED-END-DIALOGUFE service has been issued.'

(After Rollback):~this variable, when set to "true", indicates that a TP-ROLLBACK-COMPLETE
cation has been(issted and no indication or confirm have been received from a subordinate!.

5 variable is)used to detect if a TP-U-ABORT indication with Rollback = "false" is valid affter a TP-

ROLLBACK-COMPLETE indication for a subordinate dialogue for which the Chained Transactions

fun
-Db
-Dc

ctionalwunit is selected.

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

(Control) This variable, when set to "true", indicates that the TPSUI had control of the

dialogue at the beginning of a transaction.

Thi

s 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
DE
dia

(deferred End dialogue) This variable, when set to "true", indicates that the TPSUI has issued TP-
FERRED-END-DIALOGUE request or received TP-DEFERRED-END-DIALOGUE indication, i.e., the
logue 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.

This variable is used to detect if a TP-HEURISTIC-REPORT indication is valid for a given dialogue.

coardination level

lue, when set to "true", indicates that the coordination level is set to "commitment"; Cthig value,

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

Hared Control): this variable, when set to "true" indicates that the Shared, Control functiopal unit

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

- Dtrb (To be Rolled Back): this variable, when set to "true", indicates that a TP-P-ABORT indica:ton has
been lissued after a TP-COMMIT indication and before a TP~COMMIT-COMPLETE indication, for a
dialodue which has the Chained Transactions functional unit selected, and for which no TP-DEFHRRED-
END-PDIALOGUE service has been issued.

- Du (Unchained): this variable, when set to "true", indicates that the Unchained Transactions fupctional
unit id selected. This variable, when set to "false?, indicates that the Chained Transactions fupctional
unit ig selected.

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

-Dx (eXtension of transaction tree); “this variable, when set to "true", indicates that a TP-BEGIN-
TRANSACTION request has been issued, and that if either a TP-U-ABORT request is issued by the
TPsSUl 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 parametgr set to
"falsel'.

This Variable is set to\"true" when a TP-BEGIN-TRANSACTION request is issued. It is set to "false" on
a TPIROLLBACK=COMPLETE indication, a TP-READY indication, a TP-COMMIT indication] a TP-
HANDSHAKE. confirm, and a TP-HANDSHAKE-AND-GRANT-CONTROL confirm.

A.3.2 N<1de-re|ated variables

The namé of-the variables related to all dialogues of a TPSUI starts with an "N" (standing for "Nodg"); 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.

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

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

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

- Nt |(Termination): this variable, when set to "true", indicates that the provider-supported trapsaction is
being terminated.

A.4 Artions

[a] Acition related to unconditional termination of a dialogue.

The dialogue context ceases to exist. Service primitives'can no longer be issued on this dialogue.

Since the status of the node may have changed (from root node of a transaction tree to| node not
belpnging to any transaction tree):

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

[b] Action related to any request or responsgzwhich may be the first one issued on a dialogue.

- I{ Dsup is "true", set Nrn to "true",
[c] Action related to TP-BEGIN-DIALOGUE response and confirm.
- set Dcr to "false".
- iff Dsup is "true", set-Nrn'to "true" and Nsupest to "true", otherwise, set Da to "true"
[d] Action related to TR-DONE request.
If this is the last.dialogue to be processed for the request, then:
- set Nfa fo."false".
- setdNpd to "false".

[e] Action related to a TP-P-ABORT indication or TP-U-ABORT request issued after a TP-COMMIT
indication for a dialogue which has the Chained Transactions functional unit selected and for which no
TP-DEFERRED-END-DIALOGUE has been issued.

- set Dtrb to "true".
[f1 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".

[l Action related to TP-U-ABORT indication issued after a TP-COMMIT indication for a dialogue which has
the Chained Transactions functional unit selected and for which no TP-DEFERRED-END-DIALOGUE
has bgen issued.

- set Panu to "true".
[k] Action|related to TP-ROLLBACK-COMPLETE indication.
- set Pa to "true".
- set Dg to "false".
- set De to "false".

- set Dx to "false".

- if Ddi is "true" then set DI to "false".
- if DI is "false" and Dsup is "false" then set Dar to "true".
If this |s the last dialogue to be processed for the indication; then:
- set Nr to "false".
- set Npa to "false".
NOTIE - these variables will be set correctly in action [2] if the node is the root of a new transaction.

[l Actior] related to the reception of TP-U-ABORT indication, TP-P-ABORT indication, TP-BEGIN-
DIALQGUE (Result = "rejected(providén)" or "rejected(user)") and (Rollback = "false") confirm.

- if Dljis set to "true", set Nfa to-true".
[m] Actior] related to a superior.issuing a TP-COMMIT request or a TP-PREPARE request.
- set Phr to "true".

[n] Actior} related tq ‘TP-COMMIT-COMPLETE indication, TP-ROLLBACK-COMPLETE indicaion or
dialogue terminafioh without rollback after a TP-PREPARE request has been issued.

- set Dhr totfatse".

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

The subordinate TPSUI has issued some service request or response. The dialogue can no fonger be
rejected.

- 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".
[l Action related to TP-HEURISTIC-REPORT indication.
t Dhr to "false".

[s] Action related to TP-COMMIT-COMPLETE indication when the dialogue is not being terminatgd.

c to "false".
t Dg to "false".

t De to "false".

[t1 Aclion related to issuance of TP-READY indication, TP-COMMIT indication, TP-HANDSHAKE confirm,

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

t Da to "true".

t Dar to "false".

t Dx to "false".

[u] Action related to TP-BEGIN-TRANSACTION indication.
t Dc to "false'.

t DI to "trye™

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

tdDcto "true".

- if Ndial is "true”, set Nrn to "true".

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

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

- set 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 Psh to "true" if the Shared Control functional unit is selected.

- set IDh 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 functiopal unit
is alpo 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 setNsupest to "true".
[x] Actior] related to TP-PREPARE indication.
- set Npa to "true".
[y] Actior| related to TP-COMMIT request.
- set Nt to "true".
[z] Actior| related to TP-COMMIT-COMPLETE indication or TP-ROLLBACK-COMPLETE indication.
If this |s the last dialogue to be processed for the indication, then:
- set Nt to "false".

- if there exists at least one dialogue with DI set to "true" and, on the dialogue where Dsup is "trug", DI is
"falge", then set Nr to "true! and set Npa to "true".

A.5 Nod

The TPSYI and the TPSP are both aware of a node crash through local means. If the node is in th¢ active
state, the|state tables will not be reinstantiated and the bound data under the control of the TPSU| will be
placed into therinitial state through local means. If the node is in the ready or decided (commit) state, the
state tabl@swill be reinstantiated in state 20 for all dialogues having a coordination level of commitment, with
the follow predh 3—S€ o LD jor—dialogue—false for all other
dialogues), Npa, Nt.

e Crash

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.

54


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

© ISO/IEC

ISO/IEC 10026-2:1996(E)

The intersection of a row and a column represents all transitions that may be fired in the given state for the

given service primitives.

transition.

Exampl

e 1:

2
ADsup
TP-DEFERRED-END-DIALOGUE req ADI
ADe

2
[d]

This intersection contains zero, one or more subcells that represent each a

The leff column lists service primitives which are the input events. When the service primitive is_f

a 1k th

In the U
listed in
shall be

event shall be applied to all dialogues having a coordination level of "commitment".

pper part of the subcell, some variables may be listed. The transition is fired only-if all the

"false" ("Dsup means NOT Dsup) in order for the transition to fire.

pllowed by

variables

the cell have the required value; in the example above, DI shall be "true" and both Dsiip and De

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

If the r
coordin

At the |
actions

Examp

For a g
considg
as a bl
bottom

A7 B
Forag

psulting state is followed by an ™", then this is the resulting state-of all the dialogues
ption level of "commitment"; in this case the actions are performed.only once.

pbwer part of the cell, the action(s) to be performed are listed.imsquare brackets. Zero, on
may be performed when a transition is fired. These actions‘shall be performed left to right.

e 2:

11
ADI
Dsup

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

iven state and a given service primitive, if more than one subcell appears, the upper on
red first. At most,oné'transition shall be fired for each intersection. If no transition fires, it

subcell fires, the-actions [0] and [p] are executed and the resulting state is 10.

ank Intersections

vef state and a given service primitive, if no transition applies, i.e., the relevant intersectio

having a

e, Or more

e shall be
is treated

ank intersection(” In" the example above, if Dsup is "false" and Dsh is "true", the transifion in the

N is blank,

then th

p isSuance of the service primitive is illegal. If the service primitive is a request or a respd

any effect is a local matter (typically, a local warning will be issued).

nse, 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
fof bt
ADsup ADsup
Dsh
2 7
TP-DATA ind Dsup | Dsup Dsup
Dsh Dsh
2 3 6
ADsup | ADsup ADsup
ADcr ADcr ADcr
Dsh Dsh
2 3 6
[o] [0] [o]
TP-BEGIN-DIALOGUE req ANdial
((Compmit FU not selected) or 2
(Unchained Transactions and [v]
Begip-Transaction="false")) Nsupest
2
vV
TP-BEGIN-DIALOGUE req ANdial
((Chdined Transactions) or ANt
(Un%ained Transactions and 2
Begih-Transaction="true")) V]
Nsupest
ANt
2
[v]
TP-BEGIN-DIALOGUE ind ANdial
(Polarized Control selected) 3
[w]
TP-BEGIN-DIALOGUE ind ANdial
(Shargd Control selected) 2
[w]
TP-BEGIN-DIALOGUE rsp Dsup | Dsup Dsup Dsup
(Reslilt = "accepted") Dcr Dcr Der Dcr
2 3 5 7
Ic] Ic] Ic] [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 | ADsh ADsh
Dh Dh
ADI ADI DI DI DI DI DI DI DI DI DI DI DI
ADsup | "Dsup | "Dsup | Dsup | Dsup
ADcr
19
foh
Dsup
Dsh
H
ADsup
ADcr
Dsh
11 16
[o] [o]
Dsup Dsup
Dcr Dcr | Dcr Der
ADb
14 18 19 23
fot fe—+—ie} fe}
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Table A.1 (Continued 3 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-BEGIN-DIALOGUE rsp AN ANm ANm ANm
(Result = "rejected") Dsup | Dsup Dsup Dsup
1 1 1 1
faf fat faj fatf
TP-BEGIN-DIALOGUE cnf ADsup | ADsup | ADsup ADsup
(Resylt = "accepted") Der Dcr Der Dcr
2 3 4 6
[d [c] [c] [c]
TP-BEGIN-DIALOGUE cnf ADsup | ADsup | "Dsup ADsup
(Resylt = "rejected" and ADI ADI ADI ADI
Rollljack = "false") ADa ADa ADa ADa
1 1 1 1
[a] [a] [a] [a]
ADsup | ADsup | ADsup ADsup
DI DI DI DI
ADa ADa ADa ADa
25 25 25 25
[o] [Pl [p] [p]
TP-BEGIN-DIALOGUE cnf
(ResIIt = "rejected" and
Rollpack = "true")
TP-EIND-DIALOGUE req ADI
(Corffirmation = "true") ADcr
1
[o]
TP-END-DIALOGUE req ADI
(Corjfirmation = "false") ADcr
1
[a]
TP-END-DIALOGUE ind ADI ADI ADI ADI
(Corjfirmation = "true") ADcr ADcr ADcr ADcr
Dsh Dsh
12 12 2 9
[o] [o] [o] [0]
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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
ADb
1 1 1 1 1
Ta 1a] [al 1a] Ia]
ADsup ADsup | "Dsup
Der Dcr Dcr Dcr Der
ADb ADb
13 15 16 23 24
[d [] [] fe] [c]
ADsup ADsup ADsup | ~Dsup
ADI ADb ADb
ADa ADa ADa ADa ADa ADa
1 1 25 25 23 23"
[a] [a] [plin] | [pln] [PIlN (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 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-END-DIALOGUE ind ADI ADI ADI ADI
(Confirmation = "false") ADcr ADcr ADcr ADcr
Dsh Dsh
1 1 1 1
1a] [a [af [a
TP-ENID-DIALOGUE rsp
TP-ENID-DIALOGUE cnf
TP-U{ERROR req Dsup | Dsup Dsup
ADcr ADcr Dsh ADcr
2 4 6 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
4Dsh ADsh
5 3 3
[o] [o] [o]
ADsup ADsup
ADcr ADcr
Dsh Dsh
2 2 7 7 12 7
[0] [o]
TP-UtABORT 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] | fa] | [a]
Dsup | Dsup Dsup Dsup
ADcr ADcr ADcr ADcr
DI DI DI DI DI
23* 23* 23* 23+ 23~ 23* | 23"
1T N 11 e O S
ADsup | ADsup ADsup ADsup
ADI ADI ADI ADI
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
al
1
[a]
1
[a]
Dsup Dsup
ADcr
2 2
[o] [b]
ADsup ADsup
2 2
Dsup Dsup
ADsh
3 3
Dsup
Dsh
2
ADsup ADsup
ADcr
ADsh
3 3
[o] [o]
ADsup
Dsh
2
[o]
Dsup Nfa
ADcr Db
ADI AD "Du
1 1 1 1 ADe
[a] [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
i o T O [ O R P 0]
ADsup 21
DI )
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") ~DI ADI ADI ADI
1 1 1 1
[a] [a] [a] [a]
~Dsup | "Dsup | "Dsup ~DSUp
ADcr ADcr ADcr ADcr
ADI ADI ADI ADI ADI ADI DI
1 1 1 1 1 1 1 I 1
[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] [¢] [p] [ [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
(Rolijack = "true") DI DI DI DI DI DI DI
23* 23 23+ 23* 23* 23* | 23*
el | ol | [P [pIIf] Pl | [Pl | [Pl
ADsup | ““Dsup | "Dsup ADsup
ADcr ADcr ADcr ADcr
DI DI DI DI
23~ 23* 23* 23*
[p]lf] [p][f] [pllf] [p]f]
TP-P-ABORT ind ADI ADI ADI ADI ADI ADI ADI
(Rollack = "false") 1 1 1 1 1 1 1 1 1
[a] [a] [a] [a] [a] [a] [a | lal | (&
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
11 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]
"DSUp (DI (PIMI
ADcr ADb Db
ADI ADI Du Du
1 1 1 1 ADe ADe
[a] [a] [a] [a] 21 21+ ADsup
Dx Dx Dx Dx []U] [plll ADcr
ADcr ADcr ADcr ADb Db ADb ADb
25 25 25 25 De De 23 23*
Pl | [l | [Pl | [plinl 21 1“2t | [l | P
Dar [pIH [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 |-Jfolifl | [P0 { (oIl | [Pl
ADI ADI ADb ADb ADb
1 1 1 1 ADu ADu Dsup
[a] [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
Diagnostic A= "begin-tr.-reject") DI DI DI DI DI DI DI
23" 23" 23* 23" 23* 23" | 23"
1)1 L L 1 U 191
ADsup | ADsup ADsup ADsup
Di DI DI DI
23* 23* 23" 23 *
[pllf] [ [piff] [pIlf] [pl(f]
TP-P-ABORT ind
(Rolldack = "true"
Diagnostic = "begin-tr.-reject")
TP-GRANT-CONTROL req Dsup Dsup.
ADcr ADer
ADsh
3 3
[b] [0]
ADsup ADsup
ADsh
3 3
TP-GRANT-CONTROL ind Dsup | Dsup
2 2
ADsup | ADsup
ADcr ADcr
2 2
[o] [o]
TP-REQUEST-CONTROL req Dsup Dsup
ADcr ADcr
ADsh
3 7
[b] [o]
ADsup ADsup
ADsh
3 7
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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
DI DI ADb

23" 23* 23" 23~ 23~ 23* | 238" 23*
fpith foitf——tpitft toitft it ot eif ot

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 6
ADsup ADsup
~Dcr ~Dcr
ADsh ADsh
2 6
[o] [o]
TP-HANDSHAKE req Dsup Dsup
ADcr ADcr
Dh Dsh
6 8
l9)} [b]
ADsup ADsup
Dh Dsh
6 8
TP-HANDSHAKE ind Dsup | Dsup | Dsup Dsup
Dh Dh Dh
Dsh Dsh
7 7 2 8
ADsup | .ADsup | ADsup ADsup
ADcr ADcer ADcr ADcr
Dh Dh Dh
Dsh 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
Bsh
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

Dsup
Dh
Dsh
10

ADsup
ADcr
Dh
Dsh
10

[o]
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Table A.1 (Continued 13 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-HDSKE&GRANT-CTL req Dsup
ADcr
Dh
ADsh
1S
[b]
ADsup
Dh
ADsh
13
TP-HPSKE&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-HPSKE&GRANT-CTL cnf
TP-BEGIN-TRANSACTION req ANt
ADsup
Du
ADI
2
[a]
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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