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ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are members
of I1ISO or IEC participate in the development of International Standards through technical committees
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Intelnational Standard ISO/IEC 10026-2 was prepared by Joint Technical <Committee ISO/IEC JT|

hical committees collaborate in fields of mutual interest. Other international organizations, goverm
non-governmental, in liaison with ISO and IEC, also take part in the work.

e field of information technology, 1SO and IEC have established a joint technical committee, 1SO
1. Draft International Standards adopted by the joint technical committee are circulated to nat

es for voting. Publication as an International Standard requires approval by at least. 75 '% of the nat
es casting a vote.

mation technology, Subcommittee SC 21, Open systems interconnection,\ddta management and
ibuted processing.
hically revised.

part of ISO/IEC 10026 is technically aligned with ITU-T Recemmendation X.861, but is not publishe
tical text.

IEC 10026 consists of the following parts, undercthe general title Information technology — (
ems Interconnection — Distributed Transaction Processing:

Part 1: OSI TP Model

Part 2: OSI TP Service

Part 3: Protocol specification

Part 4: Protocol Implementation*Conformance Statement (PICS) proforma
Part 5: Application contextproforma and guidelines when using OSI TP
Part 6: Unstructured Data Transfer

X A forms anrintegral part of this part of ISO/IEC 10026. Annex B is for information only.
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third edition cancels and replaces the second edition (ISO/IEC 10026-2:1996), which has been
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ISO/IEC 10026 is one of a set of standards produced to facilitate the interconnection of computer systems. It
is related to other International Standards in the set as defined by the Reference Model for Open Systems
Interconnection (ISO/IEC 7498-1). The Reference Model subdivides the area of standardization for

inteCOTMETHOT Mo SETES Of fayers Of Specification, each of manageabte size ]
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inteffconnection standards, the interconnection of computer systems
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aim of Open Systems Interconnection is to allow, with a minimum of technical agreement autside

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

d) of different technologies.

IEC 10026 defines an OSI TP Model, an OSI TP Service and specifies an OSI TP Protocol avai
n the Application Layer of the OSI Reference Model.

OSI TP Service is an Application Layer service. It is concernedwwith information which can be relatg
buted transactions, which involve two or more open systems,

baction processing, and establishes a framework fob coordination across multiple TP resourcq

IEC 10026 does not specify the interface to le€al resources or access facilities that are provided W
pcal system. However, future enhancement.of the standard may deal with these issues.

the

able

d as

part of ISO/IEC 10026 defines a basic OSI TP Sewice. It provides sufficient facilities to support

s in

ithin
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cope

part of ISO/IEC 10026 defines in an abstract way the Distributed Transaction Processing Service W
A\pplication Layer in terms of:

the actions and events of the service primitives;
the parameter data associated with each service primitive's aCtion and event; and
the relationship between, and the valid sequences of these actions and events.

es not specify individual implementations or products, nor does it constrain the implementation of en
terfaces within a computer system.

ormative references

following standards contain provisions.which, through reference in this text, constitute provisions of

vision, and parties to agreements based on this part of ISO/IEC 10026 are encouraged to investigate
ibility of applying the most recent, editions of the standards indicated below. Members of ISO and

IEC 7498-1:1994, Information technology - Open Systems Interconnection - Basic Reference Model.
c Model.

IEC 7498-3:1997,~Information technology - Open Systems Interconnection - Basic Reference M

IEC 8649:1996, Information technology - Open Systems Interconnection - Service definition fo
hciation Control Service Element.

IEC,10026-1:1998, Information technology - Open Systems Interconnection - Distributed Transa
essing - Part 1: OSI TP Model.

ithin

ities

this

of ISO/IEC 10026. At the time of publication, the editions indicated were valid. All standards are sulbject

the
IEC

The

Ddel:

the

Ction

ISO

IEC 100Z6b-319Y90, Iniormation tecnnoliogy - open Systerns Interconnection - DIStriouted Trarsa

Processing - Part 3: Protocol specification.

ction

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

Con

ventions for the definition of OSI services.

3 Definitions

For the purposes of this part of ISO/IEC 10026, the definitions given in ISO/IEC 10026-1 and the following
definitions apply.
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3.1 dialogue establishment indication outstanding . A dialogue state in which a TP-BEGIN-DIALOGUE
indication with the Confirmation parameter set to "always" has been issued but has not yet been responded
to by a TP-BEGIN-DIALOGUE response.

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

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

3.4 [dialogue termination request outstanding  : A dialogue state in which a TP-END-DIALOGUE fequest
with|the Confirmation parameter set to "true" has been issued, but has not yet been responded t6-by a| TP-
END-DIALOGUE confirm, or by a TP-U-ERROR indication.

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

he dialogue is with the superior, ready can be sent, and either:
- ready can not be received: or

- there is tree checking at the node;

he dialogue is with a subordinate, ready can be sent, ready can not be\received, and either:
- the Read-only functional unit is not selected and the Early-exit functional unit is not selected; or

- there is tree checking at the node; or

he dialogue is with a subordinate and the coordination level is "one-phase commitment" and either:
- the Read-only functional unit is not selected and the-Early-exit functional unit is not selected; or
- there is tree checking at the node;

and |if the Unchained Transactions functional unit\is selected, none of the following service primitives have
issued during the current transaction:xTP-READY indication, TP-READ-ONLY indication, TP-ONE-

3.6 handshake indication outstanding (" s~ A dialogue state in which one of the following service primitive

14

- TP-HANDSHAKE indication;
- TP-HANDSHAKE-AND-GRANT-CONTROL indication;

has [been issued while there\is no user error request outstanding, but has not yet been responded to by|one

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

or a TP-U-ERROR request, or, if the dialogue is coordinated, by a TP-EARLY-EXIT request or a|TP-
EARLY-EXIT indication or any rollback-initiating service primitive.

3.7 lhandshake request outstanding : A dialogue state in which one of the following service primitives:

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

has been issued, but has not yet been responded to by one of the following service primitives (respectively):

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

or by a TP-U-ERROR indication, or, if the dialogue is coordinated, by a TP-EARLY-EXIT request or a TP-
EARLY-EXIT indication or any rollback-initiating service primitive.

3.8 ready can be received (on a branch) if the branch is with a superior and superior can send ready on the
branch, or the branch is with a subordinate and subordinate can send ready on the branch.
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3.9 ready can be sent (on a branch) if the branch is with the superior and subordinate can send ready on
the branch or the branch is with a subordinate and superior can send ready on the branch.

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

- TP-ROLLBACK indication;

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

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

- TP-BEGIN-DIALOGUE confirm with the Rollback parameter set to "true".

3.11_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 coordinated dialogue not issued during the termination phase of\a-transagtion
and neither a TP-READ-ONLY indication nor a TP-EARLY-EXIT indication has beefi~issued fol the
Hialogue.

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

3.13 static one-phase exclusive branch : An exclusive branch on which the\€oordination level is “pne-
phase commitment”.

NOTIE - this is only defined for a branch to a subordinate.

3.14 subordinate dialogue : A dialogue with a subordinate.

3.1 subordinate can send ready (on a branch) if the branch is with a subordinate and the Commit
fungtional unit is selected and the Dynamic Commit functional\unit is not selected, or the Dynamic Commit
fungtional unit is selected and the Subordinate-may-send-ready parameter of TP-BEGIN-DIALOGUE reduest
was|set to "true".

3.19 subordinate subtree : A subtree of a subordinate.

3.17 superior can send ready (on a branch) if<the branch is with the superior and the Dynamic Commmit
fungtional unit is selected and the Superior-may-send-ready parameter of TP-BEGIN-DIALOGUE indicgtion
was|set to "true".

3.14 superior dialogue : The dialogué with the superior.

3.19 termination phase of a tran$action; termination phase . The phase of a transaction between
initigtion of commitment or rollback-and the end of the transaction.

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

For p TPSUI which dées'not have a dialogue establishment indication outstanding, this phase is exited ipon
issupnce of a TRPLEOMMIT-COMPLETE indication or a TP-UNKNOWN-COMPLETE indication or a|TP-
ROULBACK-COMPLETE indication.

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

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

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

- TP-COMMIT request;
- TP-READ-ONLY request;
- TP-ONE-PHASE request.
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3.22 transaction subordinate : A TPSUI which is the subordinate for a coordinated dialogue.
3.23 transaction superior : A TPSUI which is the superior for one or more coordinated dialogues.
3.24 transaction tree constraint : A constraint that cannot be checked at a single node.

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

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

ready can be sent, and ready can not be received.
Thefe may also be tree checking at a node (including at a root node) as the result of a local decision:

NOTIE - this would typically occur as the result of configuration information on a real open system.

3.26 two-phase expected branch : A transaction branch on a coordinated dialogue withoa subordinatg, on
whigh ready can be received and either:

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

he Unchained Transactions functional unit is selected, there is tree checking at the node, and norje of
he following service primitives have been issued during the current transaction: TP-ONE-PHASE
ndication, TP-READ-ONLY indication, or TP-EARLY-EXIT indicatiof.

3.27 user error indication outstanding : A state of a dialoguetwith the Polarized Control functionalf unit
selected. In this state, a TP-U-ERROR indication, issued while the recipient had control of the dialogue] and
has |neither a handshake request outstanding nor a dialogue termination request outstanding, has no} yet
been responded to by a TP-GRANT-CONTROL request, orNf the dialogue is coordinated, by a TP-EARLY-
EXIT request or a TP-EARLY-EXIT indication or any rollback-initiating service primitive.

3.28 user error request outstanding : A state ofta dialogue with the Polarized Control functional| unit
selected. In this state, a TP-U-ERROR request, issued without having control of the dialogue and without
havipg either a handshake indication outstanding or a dialogue termination indication outstanding, has ndt yet
been responded to by a TP-GRANT-CONTROL indication, a TP-HANDSHAKE indication, a |TP-
HANDSHAKE-AND-GRANT-CONTROL .indication, a TP-END-DIALOGUE indication with the Confirmation
pargmeter set to "true”, or, if the dialogué\is coordinated, by a TP-EARLY-EXIT request or a TP-EARLY-EXIT
indigation or any rollback-initiating service primitive.

4 Abbreviations

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

chf canfirm service primitive;
irnd indication service primitive;
req request service primitive;
rgp response service primitive.

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);
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b) several requests may result in a single indication (an example is that a single TP-COMMIT-COMPLETE
indication may be issued to a superior TPSUI only after TP-DONE requests have been issued by this

TPSUI and by all subordinate TPSUIs in the transaction tree);

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

be issued).

NOTE - In this part of ISO/IEC 10026, requests and responses are described as being issued by the TPSUI

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

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

In a
parg

5.2

QOC=ZOT

ank: not applicable;

presence is mandatory;

presence is a user option;
presence is a provider option; and,
presence is conditional.

ddition the notation (=) indicates that a parameter value is semantically equal te’ the value of
meter of the preceding primitive in the table.

Usage of the term transaction

In this part of ISO/IEC 10026, the term "transaction" is used to denote“a distributed provider-suppq

tran

5.3
In th

saction.

Usage of italics for notations

is part of ISO/IEC 10026, the following notations, defined in:clause 3 or in 10026-1, appear in italics:

commitment hinterland;

coordinated dialogue; dialogue is coordinated,
rlialogue establishment indication outstanding;
rialogue establishment request outstanding;
dialogue termination indication outstanding;.
pialogue termination request outstanding;
exclusive branch;

handshake indication outstanding;
handshake request outstanding;

ready can be received,

ready can be sent;

rollback-initiating indicatian;
rollback-initiating request;

rollback-initiating sefvice primitive;

Static one-phase éxclusive branch;
subordinate cah send ready;
subordinate.dialogue;

subordinate 'subtree;

Ssuperior-can send ready;

superior dialogue;

fermination phase [of a transaction];

hete s tree. r'hnr'l(ing,'

TPSUI owes a TP-DONE request;

- transaction completion request;

- transaction hinterland;

- transaction subordinate;

- transaction superior;

- transaction tree constraint;

- two-phase expected branch;

- user error indication outstanding;
- user error request outstanding.

the

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

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

ey preparei1or Commi[men[, and commitor rotftbacka provioer—supporteo [ransaC[ion,
f)| heuristically place bound data either in the final or initial state;

g) report errors;

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

j)] synchronize processing by handshaking;

k] support chained or unchained sequences of provider-supported transaction\branches for a dialoguel

A nqde crash may result in the TPSP issuing certain TP service primitives_ mare than once (i.e., TP-COMMIT
indigation, TP-ROLLBACK indication, and TP-HEURISTIC-REPORT indication). The TPSP and the TRSUI

are poth aware of the node crash through local means.

7 Service facilities

7.1

Theflfollowing functional units are defined:

Functional unit descriptions

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

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

Polarized Control ("the Polarized Control functional unit allows only one TPSUI to have control of the
dialogue at any.peint in time. Many request primitives may be issued only by the TPSUI which| has
control of the @ialogue. This restriction is in addition to the normal sequencing constraints fof the
primitives. -For example, a handshake may only be requested by the TPSUI which has control of the
dialogue;

Handshake : the Handshake functional unit allows the TPSUIs to synchronize their processing|with
one,another;

commit : the Commit functional unit allows reliable commitment and rollback of transactions;

f)

g9)

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" or "one-phase commitment”. The subordinate TPSUI will always be a
participant in the same transaction as the superior TPSUI;

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" or "one-phase commitment”. At a given point in
time, the two TPSUIs may be participants in the same transaction, in different transactions, or one or
both TPSUIs may not be involved in a transaction;
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h) Dynamic Commit : the Dynamic Commit functional unit allows the reliable commitment of a
transaction to be organised in a way which is not limited by the orientation of the supporting dialogue
tree;

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

j) Implicit Prepare: the Implicit Prepare functional unit allows the signal that the transaction is to be

completed to be carried in application semantics such that an explicit TP service indication may not be

required;

k) Read-only: the Read-only functional unit allows a TPSUI which has completed processing of all work

The

For
and

For
com
com

Fo
excl
one
the
or U

=

For
units
Diag

For
not
Impl

For
Dyn

relaied to a transaction to request that it withdraw from parficipation in the transaction if it hag
modified its bound data;

work of a transaction, its bound data has not been modified, and that the TPSUI has no'préefereng
to whether the transaction commits or is rolled back;

for reliable reporting of the outcome of a transaction to request one-phase termination of
transaction;

Completion Diagnostics: the Completion Diagnostics functional unit“allows a TPSUI to s
information related to the completion of a transaction to its superigr, FPSUI in the transaction
including the severity and reason for a rollback request;

Heuristic Containment Required:  the Heuristic Containmdent” Required functional unit alloy
TPSUI to require its subordinate to contain heuristic conditions; as a result the TPSUI will not reg
heuristic reports from the subordinate.

Dialogue functional unit shall always be selected.

A given dialogue, the Shared Control and Polarized\Control functional units are mutually exclusive.
only one of these two functional units shall be selected.

a given dialogue, the One-phase Commit functional unit may be selected alone (static one-p

mitment).

A given dialogue, the Chained Transactions and Unchained Transactions functional units are mut
Lisive. If either or both of the Commit or One-phase Commit functional units are selected, one and
of the Chained Transactions and-Unchained Transactions functional units shall be selected. If ne

hchained Transactions functienal units shall be selected.

A given dialogue, if the Commit functional unit is selected, then one or more of the following funct
may also be selected in any combination: Implicit Prepare, Read-only, Early-exit, Compl
nostics, Heuristic-Containment Required.

p given dialogue; if the One-phase Commit functional unit is selected and the Commit functional u

cit Prepare, Read-only, Early-exit, Completion Diagnostics, Heuristic Containment Required.

A given dialogue, only if the Commit and Unchained Transactions functional units are selected may

not

Early-exit : the Early-exit functional unit allows a TPSUI to indicate that it is unable to contriblte t¢ the

e as

m) One-phase Commit: the One-phase Commit functional unit allows a TPSUI that\has no requirement

that

gnal
free,

S a

eive

One

lase

mit) or together with both of the Commit-and Dynamic Commit functional units (dynamic one-phase

pally
only
ther

Commit nor the One-phase . €ammit functional unit is selected, neither one of the Chained Transactions

onal
btion

nit is

selected, thefm one or more of the following functional units may also be selected in any combingtion:

the
the

himic Commit functional unit be selected. If the Dynamic Commit functional unit is selected, then

unc

ECRed Tree functional umtmay also e Sefected.

NOTE - There are multi-dialogue constraints on functional units, which apply when transaction branches are created by

TP-BEGIN-DIALOGUE request or TP-BEGIN-TRANSACTION request.

For example, the static one-phase commit

capability may be selected for a subordinate transaction branch only if there is no superior transaction branch. Such

cons

traints are defined in the descriptions of the relevant services.

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

4 application supported transaction
| Dialogue |L —p[branches
| 2 1 . |static two-phase commitment with

Commit |

I

| Dynamic Commit dynamlc two-phasg commitment wit
unchained transaction branches

|One-phase Commf&—»dynamic one-phase commitment wi

"lunchained transaction branches

dynamic two-phase commitment or

unchained transaction branches

© |SO/IEC

|Chained TransactionﬂrL

_ [static two-phase commitment with

|One-phase Comm}t

~"|chaining transaction branches

static one-phase commitment with

|Chained Transactiona}

. |static one-phase commitment with

unchained transaction branches

y

—

selection of a functional unit

resulting dialogue type

"|chaining transaction branches

Figure 1 - Combination of functional units and resultidg dialogue types

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

any,
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7.2 Services contained in functional units

Table 1 lists the functional units and the associated services.

Table 1 - Functional units and their services

ISO/IEC 10026-2:1998(E)

Functional Unit

Services

Dialogue

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

Shared Control

(no assoclated services)

Polarized Control

TP-GRANT-CONTROL
TP-REQUEST-CONTROL

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

TP-DEFERRED-GRANT-CONTROL **

TP-PREPARE

TP-READY

TP-COMMIT

TP-DONE
TP-COMMIT-COMPLETE
TP-ROLLBACK
TP-ROLLBACK-COMPLETE
TP-HEURISTIC-REPORT:

Chained Transactions

(no associated services)

Unchained
Transactions

TP-BEGIN-TRANSACTION

Dynamic Commit

(no associatedservices)

Unchecked Tree

(no associated services)

Implicit Prepare

(no assoeciated services)

Read-only TP-READ-ONLY
TP-JJINKNOWN
TP-UNKNOWN-COMPLETE

Early-exit TP-EARLY-EXIT

TP-UNKNOWN
TP-UNKNOWN-COMPLETE

One-phase Commit

TP-DEFERRED-END-DIALOGUE
TP-DEFERRED-GRANT-CONTROL **

TP-PREPARE
TP-COMMIT***

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

T CcAOMPLETION-REDOAOART

o~ ot
CUTMTTPTICUUT

Diagnostics

T -CUOUNVIT CETTOIIN-M\CET OUMNT

Heuristic Containment
Required

(no associated services)
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Table 1 - Functional units and their services (concluded)

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

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

*** TP-COMMIT request shall be used by a node when the One-phase
Commit functional unit is selected on the superior dialogue and the node
has bound data even if the Commit functional unit is not also selected.

7.3 | Service for modelling data transfer
Table 2 shows the service for modelling data transfer.
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 TRSUI'to invoke specific U-
ASH services on a dialogue, constrained by the TPSP.

7.4 | Structure of service descriptions

7.4.1 "Purpose" subclause

The['Purpose" subclause describes, in a few words, the purpose of the service.

7.4.2 "Service and parameters" subclause
The['Service and parameters" subclause describes the sepvice primitives and their parameters.

Thelconstraints or conditions on the presence or values‘of these parameters are described in this subclalyise.

7.4.83 "Sequences of primitives" subclause

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

7.4.4 "TPSUI conditions" subclausé

The|"TPSUI conditions" subclause*applies to certain requests and responses only; it specifies prerequigites
for the respective request or rfesponse 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.

TPYUI conditions include

he state of bound data;
- the success\of'synchronization.

7.4.% "TPSP constraints" subclause

The APSP constramts" subclause applles to all serwce prlmltlves For request and response se vice

and conflrm service pr|m|t|ves it specmes constralnts on the issuance of the service pr|m|t|ves by the TPSP
Constraints on the values of parameters for service primitives are described separately in the "Service and
parameters" subclause for each service.

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

Information on which constraints are based includes

- functional units selected for a dialogue;
- superior or subordinate status;

10
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- control of the dialogue;

- coordination level;

- state of bound data;

- transaction state;

- sequence of service primitives and associated parameter values.

7.4.6 "Effects of a service primitive" subclause

ISO/IEC 10026-2:1998(E)

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.

Eff

NOT - Effects of a service primitive on certain lower layers facilities (e.g. Session tokens) are described in 1SC
10046-3.

7.4.7 "Collisions" subclause

Th

Th

servjce primitive issued by the partner TPSUI.

NOTIE - thus a collision subclause does not appear for an indication or confirm primitive.

In
for

Th

7.5 | Effects of dialogue termination

Whenever a dialogue is terminated for a particular TPSUI, no further service primitives are issued tg
TPSUI for the dialogue; ‘\except TP-HEURISTIC-REPORT indication, which may be issued during
termination phase of the transaction.

Fo

ects include

nitiating or terminating the dialogue or the transaction;

control of the dialogue;

superior or subordinate status;

Change of the coordination level;

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

efe is a collision of two requests if the requests have been issued:

pn opposite sides of the same dialogue; and
before the indication resulting from the request issued on the other side is either issued or suppresse

e["Collisions" subclause describes any effects on a service request or response caused by collision w

that service.

ese effects include

suppression of an indication;
jeneration of a different indication!

=

b particular TRSUI, a dialogue is terminated by one of the following service primitives:

TP-END-DIALOGUE request with the Confirmation parameter set to "false”;
TP-ENB-DIALOGUE indication with the Confirmation parameter set to "false";
TP-END-DIALOGUE response;

TP-END-DIALOGUE confirm;

- [P=BEGIN-DIALOQGUE response with the Result pnrnmnfnr set to "rnjnrtnd(llenr)";

/IEC

th a

general, the effects of a collision involving a particular service are described in the "Collisions" subclgquse

the
the

- 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
been issued,;

has

- TP-UNKNOWN-COMPLETE indication when a TP-DEFERRED-END-DIALOGUE indication has been

issued and a TP-EARLY-EXIT request has not been issued;

- TP-UNKNOWN-COMPLETE indication when a TP-DEFERRED-END-DIALOGUE request has been

issued and a TP-EARLY-EXIT indication has not been issued.

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

11
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8 Service primitives and their parameters
The OSI TP Service is invoked using a sequence of OSI TP service primitives.
Table 3 lists

a) the service primitives of the OSI TP Service;

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

¢) the subclause in which the service primitive is described; and,

dythe parameters associated With eactt Service.

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

12
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Table 3 - OSI TP service primitives

Services Primitives Sco pe Subclause [Parameters

TP-BEGIN-DIALOGUE reg/ind/rsp/cnf Dialogue | 10.2 Initiating-AP-Title
Initiating-API-ldentifier
Initiating-AE-Qualifier
Initiating-AEI-Identifier
Initiating-TPSU-Title
Recipient-AP-Title
Recipient-API-Identifier
Recipient-AE-Qualifier

=AET pr

Recipient-TPSU-Fitle
Functional-Units
Quiality-of-Service
Application-Context-
Name
BegintTransaction
Confirmation
Result
Diagnostic
Rollback
Superior-may-send-rgady
Subordinate-may-send-
ready
Check-ready-directions
User-Data

TP-END-DIALOGUE reg/ind/rsp/cnf Dialogue 10.3 Confirmation

TP-U-ERROR reg/ind Dialogue 10.4

TP-U-ABORT reg/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-CONTROL reg/ind Dialogue 12.3

TP-HANDSHAKE reg/ind/rsp/cnf Dialogue 13.2 Confirmation-Urgency

TP-HANDSHAKE-AND- reg/indirsp/cnf Dialogue 13.3 Confirmation-Urgency

5RANT-CONTROL

TP-BEGIN-TRANSACTION req/ind Dialogue 14.5 Check-ready-directions

TP-DEFERRED-END- reg/ind Dialogue 14.6

DIALOGUE

TP-DEFERRED-GRANTY reg/ind Dialogue 14.7

CONTROL

TP-PREPARE req Dialogue 14.8 Data-Permitted

TP-PREPARE ind Dialogue 14.9 Data-Permitted

TP-READY ind Dialogue 14.10

TP-COMMIT req TPSUI 14.11

TP-COMMIT ind TPSUI 14.12

TP-BONE req TPSUI 14.13 Heuristic-Report
Severity
Comptletion=-Data

TP-COMMIT-COMPLETE ind TPSUI 14.14

13
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Table 3 - OSI TP service primitives (concluded)

Services Primitives Sco pe Subclause [Parameters

TP-ROLLBACK req TPSUI 14.15

TP-ROLLBACK ind TPSUI 14.16 Severity
Diagnostic

TP-ROLLBACK-COMPLETE ind TPSUI 14.17

TP-HEURISTIC-REPORT ind Dialogue 14.18 Heuristic-Report

TP-READ-ONLY req TPSUI 14.19 Confirmation-Urgency

TP-READ-ONLY ind Dialogue 14.20

TP-EARLY-EXIT req TPSUI 14.21 Severity
User-Data

TP-EARLY-EXIT ind Dialogue 14.22 Severity
User-Data

TP-ONE-PHASE req TPSUI 14.23

TP-ONE-PHASE ind Dialogue 14.24

TP-UNKNOWN ind TPSUI 14.25

TP-UNKNOWN-COMPLETE ind TPSUI 14.26

TP-COMPLETION-REPORT ind Dialogue 14.27 Severity
Completion-Data
Diagnostic

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

particular dialogue is a local matter.

9 Data transfer

9.1 Overview of data transfer

Datq transfer is performed within the framework of<OSI TP by issuance of the service primitives offere]
one|or more U-ASEs. To specify the coordination between these service primitives and OSI TP se

primitives, these U-ASE service primitives are‘modelled as TP-DATA.

NOTEE - TP-DATA may not only be used to medel data transfer but also to model any other U-ASE services that ma

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

9.2 Data transfer service, TR-DATA

9.2.1 Purpose

Thig service represents\the capability of a TPSUI to transfer data. From the standpoint of the TPSP,

used to specify the eeordination between data transfer and other OSI TP services.

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

service primitive ‘within the OSI TP framework.

Thig| servicelis associated with one particular dialogue.

9.2.2 ““Primitives and parameters

d by
vice

y be

it is

ASE

Table 4 lists the TP-DATA primitives.
Table 4 - TP-DATA primitives and parameters

TP-DATA
parameters defined inthe U-ASE [ req [ ind

NOTE - TP-DATA is modelled as an unconfirmed service. This is not meant to exclude the possibility of other types of

services (e.g. confirmed services).

9.2.3 TPSP constraints on TP-DATA request

The requestor shall not have a dialogue establishment indication outstanding.
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The requestor shall have control of the dialogue; or, if the Polarized Control functional unit is selected, the
dialogue shall be coordinated and a TP-PREPARE indication with the Data-Permitted parameter set to "true"
shall have been issued during the current transaction.

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

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

If the dialogue is coordinated, none of the following services shall have been issued during the current
trangaction:

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

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

9.2.4 TPSP constraints on TP-DATA indication

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

If th¢ Polarized Control functional unit is selected

the recipient shall not have control of the dialogue; or

the dialogue shall be coordinated and a TP-PREPARE requéest with the Data-Permitted parametef set
to "true"” shall have been issued during the current transaction.

The|recipient shall not have a handshake indication outstanding.
The|recipient shall not have a user error request outstanding.
The|recipient shall not have a dialogue termination indfcation outstanding.

If the dialogue is coordinated, none of the follewing services shall have been issued during the cufrent
trangaction:

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

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

9.2.5 Collisions

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

A TP-DATA indication is not issued for a coordinated dialogue after a TP-EARLY-EXIT request or a rolljack-
initigting service primitive.

A TR-DATA indication is not issued for a coordinated dialogue after a transaction completion request, eithjer

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

-a TP-P-ABORT indication will be issued with the Diagnostic parameter set to "user-protocol-error" if the
transaction can not be rolled back.
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10 The Dialogue functional unit

10.1 Overview of the Dialogue functional unit

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

The Dialogue functional unit shall always be selected.

10. Dialogue Establishment service, TP-BEGIN-DIALOGUE

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

Thig| service is associated with one particular dialogue.

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

TP-BEGIN-DIALOGUE
parameters reg
Initiating-AP-Title
Initiating-API-ldentifier
Initiating-AE-Qualifier
Initiating-AEI-Identifier
Initiating-TPSU-Title
Recipient-AP-Title
Recipient-API-Identifier
Recipient-AE-Qualifier
Recipient-AEl-Identifier
Recipient-TPSU-Title
Functional-Units
Quiality-of-Service
Application-Context-Name
Begin-Transaction
Confirmation
Result M
Diagnostic
Rollbaek
Superier-may-send-ready
Subotdinate-may-send-ready
Check-ready-directions
User-Data

rsp | cnf

SO CcZLCcCcccxa
g'90 0|3

0L

C(=)
C(=)
C(=)
CEI U [CE)

10.2.2.1 Initiating-AP-Title, Initiating-API-ldentifier, Initiating-AE-Quialifier, and Initiating-AEl-ldentifier
are parameéters optionally provided by the TPSP. They give information about the application-entity-invocgtion
of the TRSUI that has issued the TP-BEGIN-DIALOGUE request.

Thesge parameters are of type AP-Title AP|-|dentifier  AE-Qualifier and AEl-|dentifier, rnclnpr*fi\lnly as

defined in ISO/IEC 7498-3.

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

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

cCOoOO0n

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

16


https://standardsiso.com/api/?name=434f611dc208a960d767f246fea16ffd

© ISO/IEC ISO/IEC 10026-2:1998(E)

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

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

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

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

10.2.2.7 Application-Context-Name : this parameter specifies the application context to,\be used fof the
dialggue. It is of type Application Context Name as defined in ISO 8649.

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

a) "false", when the subordinate TPSUI will not initially be a participant in@-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 dialogué.establishment is required. It shall fake
one [of the following values:

"always", when confirmed dialogue establishment is reguired,;

QD

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:

QD

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

b) "rejected(provider)", when the TPSP-has rejected the dialogue.
The value "rejected(provider)t.is only valid on the confirm service primitive;
c] "rejected(user)", when the(recipient has rejected the dialogue.

10.2.2.11 Diagnostic is asconditional parameter which is present in the confirm if the Result parameter i set
to "rejected(provider)" and+is absent otherwise. It describes the type of error which caused the dialogue fo be
rejegted. It shall take©nre of the following values:

a) "recipient-unknewn" when the parameters identifying the recipient application-entity-invocation dd not
identify a Knewn application-entity-invocation;

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

c] "tpsutnot-available(permanent)” when the dialogue request is recognized as being valid, but] the
addressed TPSU is not available due to a permanent failure. It is not worth trying again until the fdilure
has been repaired,;

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

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

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

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

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

I) "no-reason-given".

NOTE -t _is recognized that_ with respect to diagnostic values work is sfill in progress to provide an integrated

treatment across all the layers 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 hag the
same usage and semantics as the TP-ROLLBACK indication. This value occurs~on a TP-BE{IN-
DIALOGUE confirm if the dialogue is coordinated, the Result parameter is set to "r&jected(providen)" or
"rejected(user)”, and the TP-BEGIN-DIALOGUE confirm is issued after a transaction completion
request,

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

b) "false", otherwise.

10.24.2.13 Superior-may-send-ready is mandatory when the Dynamic”Commit functional unit is selgcted
and [is absent otherwise. This parameter is used to specify whetherthe superior will issue a ready signpl or

one{phase signal to the subordinate as soon as it is able. It shalktake one of the following values:

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

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

10.2.2.14 Subordinate-may-send-ready is mandatary when the Dynamic Commit functional unit is selgcted
and|is absent otherwise. This parameter is used topecify whether the subordinate will issue a ready s|gnal

or one-phase signal to the superior as soon as it iS'able. It shall take one of the following values:

a) "false", when the subordinate will not sénd ready;

b) "true", when the subordinate will sénd ready as soon as it is able.

10.2.2.15 Check-ready-directions ‘\is‘mandatory when the Dynamic Commit and Unchecked Tree functjonal
unitg are selected and the Begip=Transaction parameter is set to "true", and is absent otherwise. It shall take

one lof the following values:

a) "true”, when the TRSPJshall check that the settings in the subordinate’'s subtree of the Superior-nay-
send-ready and_,Subordinate-may-send-ready parameters can not lead to a deadlocked transagtion
tree;

b) "false”, when the TPSUIs will take responsibility for ensuring that created transaction trees wil|l be
viable.

10.2.2.16vUser-Data is an optional parameter that may be present in the request/indication and/or in the
respgonse/confirm. This parameter may be present in the response/confirm only if the Result parameter i set

to "gccepted” 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

Th

e time sequence diagram of figure 2 shows the dialogue establishment sequence of primitives when the

service is not confirmed.
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TPSP
TP-BEGIN-DIALOGUE
request
TP-BEF}IN-DIALOGUE
N indication I
Figure 2 - Unconfirmed TP-BEGIN-DIALOGUE sequence of primitives
The|time sequence diagram of figure 3 shows the dialogue establishment sequence of primitives when the
service is confirmed.
TPSP
TP-BEGIN-DIALOGUE
request I ;
TP-BEGIN-DIALOGUE
N indication '
TP-BEGIN-DIALOGUE
) response
TP-BEGIN-I?IALOGUE - -7
l confirm -
Figure 3 - Confirmed TP-BEGIN-DIALOGUE sequence of primitives
10.2.4 TPSP constraints on TP-BEGIN-DIALOGUE request
The|requestor shall not have a dialogue establishment indication outstanding with the superior.
Thig service primitive shall be issued as the fitst service primitive for the particular dialogue and shall ngt be
issued more than once for a particular dialegue.
If th¢ TP-BEGIN-DIALOGUE request is_used to establish a coordinated dialogue, the current transaction ghall
not Ipe in the termination phase.
If the dialogue will have a coordination level of "one-phase commitment”, then there shall no supgrior
trangaction branch.
If this will be a static one-phase exclusive branch, then there shall not be a two-phase expected branch.
If this will be a two-phaSe expected branch, then there shall not be a static one-phase exclusive branch.
If this will be an exclusive branch, then there shall not be an existing exclusive branch.
If th¢ Dynamie. Commit functional unit is selected and the Begin-Transaction parameter is set to "true", then if
therg is tree~Cchecking, then the Check-ready-directions parameter shall be absent or set to "true".
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.

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

a) if the Commit functional unit is selected, the coordination level of the dialogue is initialized to

"commitment"”;

b) if the One-phase Commit functional unit is selected and the Commit functional unit is not selected, the

coordination level of the dialogue is initialized to "one-phase commitment”;
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otherwise the coordination level of the dialogue is initialized to "none".

If the dialogue is coordinated, 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 recipient shall not have any other dialogues.

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

10.2.7 Effects of a TP-BEGIN-DIALOGUE indication
The|recipient is a subordinate of the requestor.

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

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

b) if the One-phase Commit functional unit is selected and the Commit fuhctional unit is not selected} the
coordination level of the dialogue is initialized to "one-phase commitment”;

oth¢rwise the coordination level of the dialogue is initialized to "none’.

If the dialogue is coordinated and the Confirmation parameter is-set to "negative”, the recipient becomgs a
participant in the same transaction as the requestor by manipulating bound data or issuing any sefvice
primitives other than a TP-BEGIN-DIALOGUE response withythe Result parameter set to "rejected(uger)";
othgrwise if the dialogue is coordinated and the Confirmation parameter is set to “always”, the recipient
becomes a participant in the same transaction as .the”requestor by issuing a TP-BEGIN-DIALOGUE
respgonse with the Result parameter set to “accepted”,

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

10.2.8 TPSUI conditions on TP-BEGIN-DIALQGUE response

If the dialogue is coordinated, 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.

Boupd data handled by the, TPSP shall not be changed prior to the issuance of a TP-BEGIN-DIALOGUE
resgonse.

The| TPSUI shall not“have issued any requests or responses to any dialogues (including TP-BE{IN-
DIALOGUE requests).

If the Confirmation parameter of the TP-BEGIN-DIALOGUE indication is set to "negative", a TP-BE{5IN-
DIALOGUE response with the Result parameter set to "accepted" shall not be issued.

NOTE - Madications may be issued for the dialogue before TP-BEGIN-DIALOGUE response (for example a TP-QATA
indicption).

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

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

20


https://standardsiso.com/api/?name=434f611dc208a960d767f246fea16ffd

© |SO/IEC

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:

ISO/IEC 10026-2:1998(E)

a) if the value of the Rollback parameter is "true”, then the transaction is being rolled back. This value has

the same usage and semantics as a TP-ROLLBACK indication; the TPSUI owes a TP-DONE reque.
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It the TP-BEGIN-DIALOGUE confirm IS Issued with the Rollback parameter set to "false”, tor the
coordinated dialogue, before the transaction is in the termination phase, there is no longer a distfib
provider-supported transaction; in such a situation, the TPSUI shall either continue with the Cu
transaction by initiating new transaction branches, or terminate the transaction through-the" use
transaction completion request or TP-ROLLBACK request.

.13 Collisions

P-BEGIN-DIALOGUE confirm is not issued to a TPSUI which has already terminated the dialogu
ng a TP-U-ABORT request, or to a TPSUI which has received a TP-P-ABORT indication.

Dialogue Termination service, TP-END-DIALOGUE

.1 Purpose

optionally confirmed service is used to terminate a dialogue~\Either the superior or subordinate
inate a dialogue.

service is associated with one particular dialogue.

.2 Primitives and parameters
e 6 lists the TP-END-DIALOGUE primitives and their parameter.
Table 6 - TP-END-DIALOGUE primitives and their parameter

TP=END-DIALOGUE
parameters req | ind | rsp [ cnf
Confirmation M | M(=)

firmation is a parameter that indicates whether the TP-END-DIALOGUE request will be confirme
take one of the following values:

termination service);

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

.3 Sequengcgiof primitives

time sequence diagram of figure 4 shows the dialogue termination sequence of primitives wher

ce istot confirmed.
TPSP

only
uted
rent
of a

D

by

may

. It

"true", when confirmation is required and dialogue termination is conditional (confirmed dialggue

the

TP-END-DIACOGUE

request I

TP-END-DIALOGUE
indication

. ’

Figure 4 - Unconfirmed TP-END-DIALOGUE sequence of primitives

The time sequence diagram of figure 5 shows the dialogue termination sequence of primitives when the

Serv

ice is confirmed.
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TP-END-DIALOGUE
request

TP-END-DIALOGUE
indication

TP-END-DIALOGUE
response
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In figure 5, TP-END-DIALOGUE response and TP-END-DIALOGUE confirm may,be replaced by T

ERR

10.3
The
indid
The
The
The
The
indid
10.3
If the

10.3
The
indid
If the

The
outs

The

10.3
If the

TP-END-DIALOGUE
confirm

Figure 5 - Confirmed END-DIALOGUE sequence of primitives

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

.4 TPSP constraints on TP-END-DIALOGUE request

requestor shall have neither a dialogue establishment request outstanding nor a dialogue establish
ation outstanding.

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

requestor shall have neither a dialogue termination request outstanding nor a dialogue termin
ation outstanding.

.5 Effects of a TP-END-DIALOGUE request

b Confirmation parameter is set to "false®, the dialogue is terminated.

.6 TPSP constraints on TP-END-BJALOGUE indication

recipient shall have neither a-dialogue establishment request outstanding nor a dialogue establish
ation outstanding.

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

recipient shall have-neither a handshake indication outstanding nor a dialogue termination indic
tanding.

coordination.level of the dialogue shall be "none".
.7 Effects’of a TP-END-DIALOGUE indication

b COnfirmation parameter is set to "false", the dialogue is terminated.

ment

g.

htion

nent

htion

If th

recipient has control of the dialogue.

10.3.8 TPSP constraints on TP-END-DIALOGUE response

The
The

requestor shall not have a handshake request outstanding.

requestor shall have a dialogue termination indication outstanding.

10.3.9 Effects of a TP-END-DIALOGUE response

The

22

dialogue is terminated.
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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_Shared Control functional unit is_selected, a TP-END-DIALOGUE indication with the Confirmation

ISO/IEC 10026-2:1998(E)

parg
aTH

A TP-END-DIALOGUE indication is not issued to a TPSUI which has issued a TP-BEGIN-TRANSACT
reqyest; instead, a TP-P-ABORT indication with the Diagnostic parameter set to "begin-transaction-

dialg

A TP-END-DIALOGUE indication with the Confirmation parameter set to "true" is natjissued to a TH

whid

P-ABORT indication with the Diagnostic parameter set to "end-dialogue-collision"is\issued.

A TP-END-DIALOGUE confirm is not issued to a TPSUI which has already\terminated the dialogu

issu

10.4

10.4
This

resgonse to the handshake service, to the handshake Awith grant-control service, and to the confir

dialggue termination service.
The|description of the error may be communicated by:the TPSUI, using TP-DATA.
Thisg| service is associated with one particular dialogue.
10.4.2 Primitives and parameters
Table 7 lists the TP-U-ERROR primitives;
Table 7 - TP-U-ERROR primitives
TP-U-ERROR
no parameters | reqg | ind
10.4.3 Sequence of primitives
Theltime sequence‘diagram of figure 6 shows the TP-U-ERROR sequence of primitives.

meter set to "true" is not issued to a TPSUI if there is a collision of the TP-END-DIALOGUE request
-U-ERROR request.

gue-collision" is issued.

h has issued a TP-END-DIALOGUE request with the Confirmation parameter set to*"true"; instead, g

ng a TP-U-ABORT request, or to a TPSUI which has received a TP-P-ABORT indication.

User Error Reporting service, TP-U-ERROR

.1 Purpose

service is used to notify a partner TPSUI of a processing\error occurrence; it also serves as a neg

TPSP

TP-U-ERROR

request '

and

ION
End-

PSUI
TP-

b by

ative
med

TP-U-ERROR

trdteatior

Figure 6 - TP-U-ERROR sequence of primitives

The time sequence diagram of figure 7 shows a TP-U-ERROR request issued as a negative confirmation of
a handshake service.
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TPSP

TP-HANDSHAKE

request I

TP-HANDSHAKE
indication

TP-U-ERROR
request

o

In figure 7, the TP-HANDSHAKE may be replaced by a TP-END-DIALOGUE with Confitmation set to ™

or, i

10.4.4 TPSUI conditions on TP-U-ERROR request

If th¢ requestor has a handshake indication outstanding, synchronization was'net successful.

10.4.5 TPSP constraints on TP-U-ERROR request

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

If tHe Polarized Control functional unit is selected, the requestor shall not have a handshake req
outstanding.
The|requestor shall not have a dialogue termination request outstanding unless the Shared Control funct

unit

The

If the dialogue is coordinated, none of the following services shall have been issued during the cu
trangaction:

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

10.4

If the Polarizeds€ontrol functional unit is selected, and there was a handshake indication outstanding
dialpgue termiination indication outstanding, the requestor has control of the dialogue.

10.4
The

TP-U-ERROR

l indication -7

Figure 7 - TP-U-ERROR as the negative confirmation to a handshake service

the Polarized Control functional unit has been selected, a TP-HANDSHAKE-AND-GRANT-CONTR(

s selected and the requestor has a handshake indication outstanding.

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

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

.6 Effects of a(TP<U-ERROR request

.7 A PSP constraints on TP-U-ERROR indication

rue"

uest

onal

rent

or a

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

outs

The

tanding nor a dialogue termination indication outstanding.

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

If the dialogue is coordinated, none of the following services shall have been issued during the current
transaction:
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TP-PREPARE request;
TP-PREPARE indication;
TP-READY indication;
TP-READ-ONLY indication;
TP-ONE-PHASE indication; or
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TP-EARLY-EXIT indication.

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

10.4

.8 Effects of a TP-U-ERROR indication

ISO/IEC 10026-2:1998(E)

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

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

10.

Q Caollicionc
o4 OHotoTHsS

AT
havi
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rollb

A TH
a TH

10.5

10.5

This
both

This|
10.5
Tab

10.5

P-U-ERROR indication is not issued to a TPSUI which has issued a TP-U-ERROR request_Whilg
hg control of the dialogue.

P-U-ERROR indication is not issued for a coordinated dialogue if a TP-EARLY-EXIT. request or
ack-initiating service primitive has been issued during the current transaction.

P-U-ERROR indication is not issued for a coordinated dialogue after a transaction ‘completion reque
-PREPARE request has been issued; either

ssued for the current transaction; the Diagnostic parameter will be( set to “user-data-transac
completion-collision” if there is a coordinated dialogue with the Complétion Diagnostics functional
Selected;

A TP-P-ABORT indication will be issued with the Diagnostic parameter set to "user-protocol-error" i
ransaction can not be rolled back.

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

"true*,Jif the transaction in which the recipient is a participant is being rolled back; this value hag
same usage and semantics as the TP-ROLLBACK indication.

not

any

St or

h TP-ROLLBACK indication is issued unless a rollback-initiating service\primitive has already heen

ion-
unit

the

User Abort service, TP-U-ABORT

.1 Purpose

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

TPSUIls.

service is associated with one particulat-dialogue.

.2 Primitives and parameters

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

Table 8+ TP-U-ABORT primitives and their parameters
TP-U-ABORT

parameters req ind
Rollback M
User-Data U C(=)

the

Tl 1 L LL +E 1l £ bl £o1l . ol PPy o4 pu |
S vaiuc stiall UCLUT 1T Al UT 1T IUIIUVVIIIg CUINMUIUIUTTIS AdlIt SaAallsSlicU.
- the dialogue is coordinated,

- there is no dialogue establishment indication outstanding;

- a TP-COMMIT indication or a TP-UNKNOWN indication or a rollback-initiating service primitive has

not been issued for the current transaction;

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

indication;
- a TP-EARLY-EXIT request or TP-READ-ONLY request has not been issued;
- a TP-EARLY-EXIT indication or TP-READ-ONLY indication has not been issued for the dialogue.
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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”;
- the dialogue is coordinated, but the recipient has a dialogue establishment indication outstanding;,

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

This value may also occur whenever the TPSP is in a state such that the rollback of the*-cufrent
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 semahtics
assqciated with the abort of the dialogue.

10.9.3 Sequence of primitives
The|time sequence diagram of figure 8 shows the TP-U-ABORT sequence of primitives.
TPSP

TP-U-ABORT
request

—>;\

TP-U-ABORT
indication

Figure 8 - TP-UABORT sequence of primitives

10.9.4 TPSP constraints on TP-U-ABORT request
The|requestor shall not have a dialegue establishment indication outstanding.

Fo

=

h coordinated dialogue, TP-U-ABORT request shall only be issued either:

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

(=)

during the termination of the current transaction, after the issuance of any of the following sefvice
primitives:

- TP-ROLLBACK request;

- TP-ROLIBACK indication;

- TR-EARLY-EXIT request;

- TR-EARLY-EXH-indication;

- TP-UNKNOWN indication;

- TP-U-ABORT indication issued for another coordinated dialogue;

- TP-P-ABORT indication issued for another coordinated dialogue;

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

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

26


https://standardsiso.com/api/?name=434f611dc208a960d767f246fea16ffd

© ISO/IEC ISO/IEC 10026-2:1998(E)

10.5.5 Effects of a TP-U-ABORT request

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

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

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

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

he TP-U-ABORT request is issued during the fermination phase of the current transaction.

A TP-U-ABORT request, if used during the termination phase of the transaction for a_ dialogue with the
Chajned 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 transactioh to
rollbjack.

If the dialogue is coordinated and the transaction is in the termination phase, the€ TPSUI owes a TP-DPDNE
request.

10.59.6 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 establishinent
indigation outstanding.

10.5.7 Effects of a TP-U-ABORT indication

The|dialogue is terminated. However, if a TP-U-ABORT ihdication is issued for a coordinated dialogue wjith a
rdinate during the termination phase of a transaction or after a TP-PREPARE request has been is$ued
for the dialogue, a TP-HEURISTIC-REPORT indication may still be issued for the dialogue.

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

If a [TP-U-ABORT indication is issued ‘for a dialogue with the Chained Transactions functional unit sele¢ted,
between a TP-COMMIT indication @and the corresponding TP-COMMIT-COMPLETE indication, and no ¢ther
coofdinated dialogues remain after the TP-COMMIT-COMPLETE indication has been issued, there i no
longer a provider-supported transaction; in such a situation, the TPSUI shall either continue with the (then)
current transaction by initiating“new transaction branches, or terminate the transaction through the use|of a
trankaction completion request or TP-ROLLBACK request.

If a|TP-U-ABORT indication is issued with the Rollback parameter set to “false", for the only coordirated
dialpgue, before the)transaction is in the termination phase, there is no longer a distributed provjder-
supported transaction; in such a situation, the TPSUI shall either continue with the current transactiopn by
initigting newdransaction branches, or terminate the transaction through the use of a transaction completion
reqyest or TRP-ROLLBACK request.

If the dialogue is coordinated and the transaction is in the termination phase, the TPSUI owes a TP-DPNE
request:

10.5.8 Caollisions

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

Provider Abort service, TP-P-ABORT

10.6.1 Purpose

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

© |SO/IEC

ying

the

ND-

TPSUIs.
This service is associated with one particular dialogue.
10.6.2 Primitives and parameters
Table-SHiststheFRP-P-ABORFprimitive-and-tsparameters:
Table 9 - TP-P-ABORT indication and its parameters
TP-P-ABORT
parameters ind
Diagnostic M
Rollback M
10.6.2.1 Diagnostic is a parameter which describes the type of error which has oceurred. It shall take one of
the following values:
a) "permanent-failure” when a permanent error condition has been encauntered. It is not worth t
again until the failure has been repaired;
b) "transient-failure” when a transient condition has been encountered, for example, congestion. It might
be worth retrying with a reasonable expectation of success;
c] "protocol-error" when a protocol error has been encounteret;
d) "begin-transaction-reject” when the TP-BEGIN-TRANSACTION indication is not issued because
recipient is already involved in a transaction or because of a local condition;
e) "end-dialogue-collision” when two TP-END-DIALOGUE requests with the Confirmation parameter st to
"true" have collided:;
f)| "begin-transaction-end-dialogue-collision” . when a TP-BEGIN-TRANSACTION request and a TP-H

10.4.

DIALOGUE request have collided;

"user-protocol-error* when user data‘has been received or a TP Service request has been issued

longer be rolled back.

NOTE - such TP services could be one of TP-U-ERROR request, TP-HANDSHAKE request, TP-DEFER}
END-DIALOGUE request. jThe issuance of a TP-P-ABORT indication in this case implies that a reag

Diagnostic parametet.set to "user-data-transaction-completion-collision".

NOTE - it is recaghized that, with respect to diagnostic values, work is still in progress to provide an integ
treatment acress/all the layers of the OSI Reference Model.

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

"true”~if*the transaction in which the recipient is a participant is being rolled back; this value hag
same€ usage and semantics as the TP-ROLLBACK indication.

by a

partner TPSUI after a transaction)completion request has been issued, and the transaction cap no

RED-
y or

equivalent signal hassalready been sent, as otherwise a TP-ROLLBACK indication would be issued with the

ated

the

This value shall occur if all the fnllnwing canditions are satisfied:

28

- the dialogue is coordinated,

- a dialogue establishment indication is not outstanding,

-a TP-COMMIT indication or a TP-UNKNOWN indication or a rollback-initiating service primitive has

not been issued for the current transaction;

- there has not been a collision of a TP-BEGIN-TRANSACTION request and the TP-P-ABORT

indication;
- a TP-EARLY-EXIT request or TP-READ-ONLY request has not been issued;
- a TP-EARLY-EXIT indication or TP-READ-ONLY indication has not been issued for the dialogue.
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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
occur if any of the following conditions are satisfied:

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

shall

- the dialogue is coordinated, but the recipient has a dialogue establishment indication outstanding;,

- the dialogue is coordinated, but a TP-EARLY-EXIT indication or a TP-READ-ONLY indication
been issued for the dialogue, or a TP-COMMIT indication or a TP-UNKNOWN indication

rnllhnf‘l(.iniﬁnﬁng service ’nrimiﬁ\/n has been issued for the current transaction

has
or a

This value may also occur whenever the TPSP is in a state such that the rollback of the)cu
transaction is not required.
(seelSO/IEC 10026-3 for more information).

10.6.3 Sequence of primitives

The[time sequence diagram of figure 9 shows the TP-P-ABORT sequence of primitives.
TPSP

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

Figure 9 - TP-P-ABORT seguence of primitives

10.6.4 Effects of a TP-P-ABORT indication

Theldialogue is terminated. However, if a TP-RP-ABORT indication is issued for a coordinated dialogue w
rdinate during the termination phase of a-tfansaction or after a TP-PREPARE request has been is

implicit in application semantics; the TPSP can not detect such prepares and thus can not warn of heuristic haj
when failures occur.

-P-ABORT indication with the Rollback parameter set to "true" causes a rollback of the cu
trangaction.

If a [TP-P-ABORT indication is issued for a dialogue with the Chained Transactions functional unit sele
between a TP-COMMIT indication and the corresponding TP-COMMIT-COMPLETE indication, the TPSH
trigger a rollback ‘ef-the next transaction unless the deferred end dialogue service has been issued.

If a [TP-P-ABORT indication is issued with the Rollback parameter is set to “false", for the only coordin
dialggue, .before the transaction is in the termination phase, there is no longer a distributed prov
supportéd‘transaction; in such a situation, the TPSUI shall either continue with the current transactio
initigting new transaction branches, or terminate the transaction through the use of a transaction compl

rent

NOTE - The TPSP is in such a state when a TP-P-ABORT indication disrupts a TP-BEGIN-TRANSACTION

ith a
sued

ch is
ards

frent

cted,
P will

ated
der-
N by
btion

requestor a IP-ROLLBACK request.

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

request.
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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 request
primitives subject only to the normal sequencing constraints of the primitives. For example, data may be
transferred by both TPSUIs at the same time.

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

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

12 [The Polarized Control functional unit

12.1 Overview of the Polarized Control functional unit
In the Polarized Control functional unit at most one TPSUI has control of the dialogue at.@ny‘point in time

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

Many request primitives may be issued only by the TPSUI which has control of the dialogue. This restri¢tion
is il addition to the normal sequencing constraints for the primitives. For example, data may only be
trangferred by the TPSUI that has control of the dialogue”or by a TPSUI that has been issued a|TP-
PRHBEPARE indication with the Data-Permitted parameter'Set to "true".

The|Shared Control and Polarized Control functionalkunits are mutually exclusive, for a given dialogue.

12.20 Grant Control service, TP-GRANT-CONTROL

12.21 Purpose
Thig| service is used by a TPSUI to grant control of the dialogue to the partner TPSUI.

This| service is associated with oné-particular dialogue.

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 | reqg | ind

12.2.3 ASequence of primitives

Theltime seguence dingrnm of figllrn 10 shows the TP-GRANT-CONTROQOI segquence of primiti\/ne
TPSP

TP-GRANT-CONTROL
request

B .

TP-GRANT-CONTROL
indication

T ~ ’

Figure 10 - TP-GRANT-CONTROL sequence of primitives
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12.2.4 TPSP constraints on TP-GRANT-CONTROL request

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

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

The requestor shall not have a handshake request outstanding.

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

L L . Lo - L 1 - L L L - i b . e L
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Thelrequestor 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|Polarized Control functional unit shall be selected for the dialogue.
The|recipient shall not have a dialogue establishment request outstanding.
The|recipient shall not have control of the dialogue.

If the dialogue is coordinated, none of the following services shall Have been issued during the cufrent
trangaction:

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

If the dialogue is coordinated, the current transactiopshall 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
Thelrecipient has control of the dialogue.

12.2.8 Collisions
A TIP-GRANT-CONTROL indication is not issued for a coordinated dialogue if a TP-EARLY-EXIT requept or

any yollback-initiating service, primitive has been issued during the current transaction.
12.3 Request Controlservice, TP-REQUEST-CONTROL
12.31 Purpose

Thig servicenis’ used by a TPSUI to request control of the dialogue. However, control is not actpally
trangferrethby this service and the TPSUI to which the indication is issued is not obliged to relinquish confrol.

Thig| seryice is associated with one particular dialogue.

12.3.2 Primitives and parameters
Table 11 lists the TP-REQUEST-CONTROL primitives.
Table 11 - TP-REQUEST-CONTROL primitives

TP-REQUEST-CONTROL
no parameters | reqg | ind

12.3.3 Sequence of primitives

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

TP-REQUEST-CONTROL

request '

TP-REQUEST-CONTROL

N indication .

Figure 11 - TP-REQUEST-CONTROL sequence of primitives
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.4 TPSP constraints on TP-REQUEST-CONTROL request

Polarized Control functional unit shall be selected for the dialogue.

requestor shall not have a dialogue establishment indication outstanding.

requestor shall not have control of the dialogue.

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

e dialogue is coordinated, none of the following services shall have_been issued during the cu
baction:

TP-PREPARE indication;

TP-READY indication;

TP-READ-ONLY indication;

TP-ONE-PHASE indication; or

TP-EARLY-EXIT indication.

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

requestor shall not have a dialogue termination indication outstanding.

.5 TPSP constraints on TP-REQUEST-CONTROL indication
Polarized Control functional unit shall be selected for the dialogue.
recipient shall not have a dialogue establishment request outstanding.
recipient shall have control of the dialogue.

recipient shall not have a userérror indication outstanding.

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

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

recipient shall’not have a dialogue termination request outstanding.

.6 Collisions

bk

Frent

een

P-REQUEST-CONTROL indication is not issued if one of the following service primitives has leen

I'FP-GRANT-CONTROL Tequest,

- TP-HANDSHAKE-AND-GRANT-CONTROL request; or
- TP-END-DIALOGUE request with the Confirmation parameter set to "true".

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

- TP-COMMIT request;

- TP-PREPARE request;

- TP-READ-ONLY request;

- TP-EARLY-EXIT request;

- TP-ONE-PHASE request; or

- any rollback-initiating service primitive.
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13 The Handshake functional unit

13.1

Overview of the Handshake functional unit

ISO/IEC 10026-2:1998(E)

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

13.2
13.2.

Handshake service, TP-HANDSHAKE

1 Purpose

Thig| service is used by partner TPSUIs to synchronize their processing with one another.

This|
13.2.

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

Conf

the fequestor to specify the urgency with which the confirmation is required. This parameter shall take or
the following values:

13.2.3 Sequence of primitives
Theltime sequence diagram of figure 12 shows the TP-HANDSHAKE sequence of primitives.

b) "normal” when the TPSUI has no particular delay requirement in receiving the confirm primitive. In

service is associated with one particular dialogue.

2 Primitives and parameters

Table 12 - TP-HANDSHAKE primitives and their parameter

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

irmation-Urgency applies only if the Shared Control functional unit*has been selected. It is provide

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

case, the communication flow may be optimized by the TPSP.

TPSP

TP-HANDSHAKE,
request

TP-HANDSHAKE
indication

TP-HANDSHAKE
response

St

TP-HANDSHAKE
confirm

Figure 12 - TP-HANDSHAKE sequence of primitives

d by
e of

this

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

13.2
The
The
The
The
The

.4 TPSP constraints on TP-HANDSHAKE request

Handshake functional unit shall be selected for the dialogue.

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

requestor shall not have a handshake request outstanding.

requestor shall not have a user error indication outstanding.
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If the dialogue is coordinated, none of the following services shall have been issued during the current
transaction:
- TP-PREPARE request;
TP-PREPARE indication;
TP-READY indication;
TP-READ-ONLY indication;
TP-ONE-PHASE indication; or
TP-EARLY-EXIT indication.

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

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

13.2.5 TPSP constraints on TP-HANDSHAKE indication

The|Handshake functional unit shall be selected for the dialogue.

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

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

If the Shared Control functional unit is selected and the dialogue is coordinated, none of the follopving
services shall have been issued during the current transaction:
- | TP-PREPARE request;

TP-PREPARE indication;

TP-READY indication;

TP-READ-ONLY indication;

TP-ONE-PHASE indication; or

TP-EARLY-EXIT indication.

If the dialogue is coordinated, the current transaction shalknot be in the termination phase.

The|recipient shall not have a dialogue termination indfeation outstanding.

13.2.6 Effects of a TP-HANDSHAKE indication

If a yser error request was outstanding, the.recipient has control of the dialogue. In this case, no responge is
regyired and the synchronization is considered unsuccessful.

13.2.7 TPSUI conditions on TP-HANDSHAKE response

Syng¢hronization is successful.

13.2.8 TPSP constraints pn, TP-HANDSHAKE response

Thelresponder shall nothave a dialogue establishment indication outstanding.
A TR-HANDSHAKE.indication shall be outstanding.

13.2.9 TPSP-eanstraints on TP-HANDSHAKE confirm

A TR-HANDSHAKE request shall be outstanding.

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

13.2.10 Collisions

If the Shared Control functional unit is selected, a TP-HANDSHAKE indication is not issued to a TPSUI if
there is a collision of the TP-HANDSHAKE request and a TP-U-ERROR request.

If the Shared Control functional unit is selected, a TP-HANDSHAKE indication is not issued for a coordinated
dialogue after a transaction completion request or a TP-PREPARE request; either:

-a TP-ROLLBACK indication is issued unless a rollback-initiating service primitive has already been
issued for the current transaction; the Diagnostic parameter will be set to “user-data-transaction-
completion-collision” if there is a coordinated dialogue with the Completion Diagnostics functional unit
selected;
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- a TP-P-ABORT indication will be issued with the Diagnostic parameter set to "user-protocol-error" if the
transaction can not be rolled back.

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

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

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

13.3.1 Purpose

Thig service is used by partner TPSUIs to synchronize their processing with one another and.ta) trapsfer
control.

Thig| service is associated with one particular dialogue.

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

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

Confirmation-Urgency is a parameter which is provided by the{requestor to specify the urgency with which
the ¢onfirmation 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 fequirement in receiving the confirm primitive. In this
case, the communication flow may be optimizedby the TPSP.

13.3.3 Sequence of primitives

The|time sequence diagram of figure 13 shows the TP-HANDSHAKE-AND-GRANT-CONTROL sequenge of
primitives.

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 13 - TP-HANDSHAKE-AND-GRANT-CONTROL sequence of primitives

In figure 13, the TP-HANDSHAKE-AND-GRANT-CONTROL response and the TP-HANDSHAKE-AND-
GRANT-CONTROL confirm may be replaced by a TP-U-ERROR request and a TP-U-ERROR indication,
respectively, if synchronization is unsuccessful.

13.3.4 TPSP constraints on TP-HANDSHAKE-AND-GRANT-CONTROL request
The Handshake and Polarized Control functional units shall both be selected for the dialogue.

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

requestor shall not have a user error indication outstanding.

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

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

The

requestor shall not have a dialogue termination request outstanding.
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.o Effects of a P-HANDSHAKE-AND-GRANT-CONTROL request

requestor no longer has control of the dialogue.

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

recipient shall not have control of the dialogue.

recipient shall not have a handshake indication outstanding.

e dialogue is coordinated, none of the following services shall havebeen issued during the cu
baction:

TP-PREPARE indication;

TP-READY indication;

TP-READ-ONLY indication;

TP-ONE-PHASE indication; or

TP-EARLY-EXIT indication.

b dialogue is coordinated, the current transaction shall'not be in the termination phase.
recipient shall not have a dialogue termination jAdication outstanding.

.7 Effects of a TP-HANDSHAKE-AND-GRANT-CONTROL indication
recipient has control of the dialogue.

.8 TPSUI conditions on TP-HANDSHAKE-AND-GRANT-CONTROL response
Chronization is successful.

.9 TPSP constraints on TR-HANDSHAKE-AND-GRANT-CONTROL response
responder shall not have a dialogue establishment indication outstanding.
P-HANDSHAKE-AND-GRANT-CONTROL indication shall be outstanding.

.10 TPSP censtraints on TP-HANDSHAKE-AND-GRANT-CONTROL confirm
P-HANDSHAKE-AND-GRANT-CONTROL request shall be outstanding.

recipient shall not have a dialogue establishment request outstanding.

13.3
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rent

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

14 The commitment-related functional units

14.1
The
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- the Commit functional unit;

- the Dynamic Commit functional unit;

- the Unchecked Tree functional unit;

- the Read-only functional unit;

- the Early-exit functional unit;

- the Implicit Prepare functional unit;

- the One-phase Commit functional unit;

- the Completion Diagnostics functional unit;

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

The

TPJUI requires transaction branches to be supported on the dialogue.

If th¢ Chained Transactions functional unit is selected, the dialogue will always support trapsaction brang
its coordination level is always "commitment" or "one-phase commitment". During\the lifetime of the

thus
dialg

If the Unchained Transactions functional unit is selected, the dialogue may support transaction brang
superior determines when the coordination level of the dialogue is *“eommitment” or “one-phase

The

NOTE - the allowed combinations of functional units are defined in clause 7.1.

Commit functional unit or the One-phase Commit functional unit shall be selected on a dialogue i

gue, the superior and the subordinate TPSUIs will be in the same transaction tree;

ISO/IEC 10026-2:1998(E)

the
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commitment”. At a given point in time, the two TPSUIs may be participants‘in the same transactiop, in

different transactions, or one or both TPSUIs may not be involved in a transaction.
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.1 Overview of the Commit functional unit

.1.1 Introduction

Commit functional unit shall be selected if the TPSU|*wants the TPSP to coordinate the maintenan

edures apply as described below.

bNnt transaction are complete, and all:bound data for the transaction are in a state called ready-to-co
where they may be placed in eithenthe initial or the final state. In the second phase, the transacti
er committed or rolled back.

rollback-initiating service primitive may be used to trigger a rollback of the entire transaction tree be
pletion of the first phase.

uristic decision maybe-taken for any bound data that are in the ready-to-commit state.

TPSP and/or the“TPSUI may handle bound data; the Commit functional unit enables the TPSP ar
[PSUI to manage’the effects of commitment or rollback on their bound data.

.1.2 Phase'l of Static Commitment

e 1, 0f>;Static Commitment uses the following service primitives:

static commitment procedures are based(on two-phase commitment. In the first phase, all TPSU’LS in

e of

If the Dynamic Commit functional unit is not selected, then the static commitent

ransaction tree are brought to a state.called READY, in which all processing and data transfer fof the

mit
DN IS

fore

d/or

e to

TP-PREPARE request which allows a superior TPSUI to request a subordinate transaction subtrg

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

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

has been issued by the superior;

- TP-COMMIT request is used to indicate willingness to end the transaction, to indicate that the bound data
handled by the TPSUI are in the ready-to-commit state, and to request all the subordinate nodes to enter

37


https://standardsiso.com/api/?name=434f611dc208a960d767f246fea16ffd

ISO/IEC 10026-2:1998(E) © ISO/IEC

the READY state. After this point, the TPSUI is no longer allowed to initiate rollback for this transaction
and shall wait for a TP-COMMIT indication or a rollback-initiating indication.

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

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

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

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

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

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

14.2.1.3 Phase 2 of Static Commitment

Phake 2 of Static Commitment uses the following service primitives:

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

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

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

14.2.1.4 Rollback

Rollback uses the following service primitives:

h rollback-initiating request is issued hy a-TPSUI to request that the transaction be rolled back. Nore
han one TPSUI in the tree may issue d rollback-initiating request for a given transaction;

b rollback may also be initiated by the TPSP when it detects a condition which prevents the transagtion
rom committing;

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

TP-DONE requestis‘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
pbeen rolledyback. If any dialogue exists with the Chained Transactions functional unit selected] the
ndicatiemalso indicates that the TPSUI is involved in the subsequent transaction.

14.2. 15 "Heuristic decision reporting

Heuristic decision reporting uses the following service primitives:

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

- TP-HEURISTIC-REPORT indication is issued to indicate to a TPSUI that a subordinate subtree has

either released its bound data in an inconsistent state, or that a failure may prevent reporting of bound
data inconsistency.
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14.2.2 Overview of the Dynamic Commit functional unit

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

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

A number of controls are provided which can influence how commitment can be initiated and how transaction
trees can be constructed; these controls are either lifetime properties of dialogues set via the selection of
functional units or set via the Superior-may-send-ready, Subordinate-may-send-ready, or Check-ready-
dire¢tions parameters on the T'F-BEGIN-DIALOGUE service, Oor I the case oI e Chneck-ready-airec ions
pargmeter, may be set for each use of the TP-BEGIN-TRANSACTION service.

14.2.2.2 Phase 1 of Dynamic Commitment

Phake 1 of Dynamic Commitment uses the following service primitives:

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

TP-PREPARE indication is used to indicate that the neighbour from whomit is received will sengl no
More data to the recipient as part of the transaction. This indication may be issued when the neighbour
has issued either TP-PREPARE request or a transaction completion request;

TP-COMMIT request is used by a TPSUI to indicate willingness’to~end the transaction. This will gccur
lvhen the TPSUI knows that no more data for the transaction wilkbe sent or received from any neighiour,
And that the bound data handled by the TPSUI are in thé/ready-to-commit state. After issuing| TP-
COMMIT request, the TPSUI is no longer allowed to initiate rollback for this transaction and shall wajt for
A TP-COMMIT indication or a rollback-initiating indication.,

14.2.2.3 Phase 2 of Dynamic Commitment

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

14.2.3 Overview of the Unchecked Tree functional unit

The| Unchecked Tree functional unit allows the suppression of TPSP checks on the constructioh of
trangaction trees when the Dynamic Cemmit functional unit is selected.

14.2.4 Overview of the Read-only‘furictional unit

If the Read-only functional unit\is’ selected on the superior dialogue, a TPSUI may request that it with@iraw
from participation in the transaetion if it has completed all processing for the transaction and has not modified
its bound data. In this case; bound data are by definition in their initial state and may be released by the
TPYUL.

In the simplest casé, the TPSUI will take no further part in the completion of the transaction and will not learn
whether the transaction proceeded to commitment or rollback.

However while.the TPSUI may not have modified bound data, the TPSP may have modified bound data; [thus
the TPSUkmay be read-only but the node as a whole (including the TPSP) may not. In addition, if therd is a
subgrdinate subtree, bound data in the subtree may have been modified. In either case, the TPSUI will be
infomied of the result of the transaction and may need to act on such knowledge if, for example, complg¢tion
reports are received from subordinates.

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

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

- TP-READ-ONLY request is used by a TPSUI to indicate that the bound data handled by the TPSUI has
not been modified during the current transaction and that the TPSUI has no preference as to whether the
transaction should commit or rollback;
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- TP-READ-ONLY indication is issued to a TPSUI which has not entered the termination phase of a
transaction to indicate that a subordinate subtree is in the READ-ONLY state.

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

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

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

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

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

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

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

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

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

NOTE - Use of the TP-READ-ONLY service may result in a problem with the serializability of transactions. This| may
occur if the bound data is liable to be changed by any other activitys and then accessed by another part of the
trangaction. TP-READ-ONLY should only be used if serializability can be guaranteed.

14.2.5 Overview of the Early-exit functional unit

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

The|Early-exit functional unit uses the following-.services:

TP-EARLY-EXIT request is used by~a:TPSUI to indicate that the TPSUI can not contribute to the repults
pf the transaction, bound data hanhdled by the TPSUI has not been modified during the cufrent
ransaction and that the TPSUI has no preference as to whether the transaction should commit or
rollback;

TP-EARLY-EXIT indication’ is issued to a TPSUI which has not entered the termination phase |of a
fransaction to indicate that a subordinate subtree is in the EARLY-EXIT state.

NOTE - As regards the“superior dialogue, there are few constraints on the issuing of a TP-EARLY-EXIT request; in
partigular it may be issued whether or not the TPSUI has control of the superior dialogue and whether or not therg is a
handshake request-orindication outstanding or a user error request or indication outstanding on the superior dialogue.

The|outcome.of the transaction is signalled to a TPSUI which issued a TP-EARLY-EXIT request by orne of
the followingindications:

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

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

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

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

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

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

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

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

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

14.2r7—Overview of the One-phase Commmit functionat ot

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

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

If eifher the static and dynamic one-phase commit procedures are selected, then the(TPSUI may ngt be
infojmed of the outcome of the transaction if a failure occurs during commitment.

14.2.7.1 Static One-phase Commitment

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

NOTE - If there is tree checking at the root node and a static one-phase branch is established, then there is no pther
branfh allowed at the node. This static one-phase branch is a static ode-phase exclusive branch and every pther
branch will be an exclusive branch or a two-phase expected branch.

Stat|c One-phase Commit uses the following services:

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

TP-PREPARE indication is used to indicate ttyat the neighbour from whom it is received will sengl no
more data to the recipient as part of the transaction. This indication may be issued to a subordipate
lvhen the superior has issued TP-PREPARE request. This indication may be issued to a superior when
he subordinate has issued either TP-PREPARE request or a transaction completion request,

TP-ONE-PHASE request is used by'a TPSUI to indicate that the bound data handled by the TPSUI| has
hot been modified during the_current transaction, and that the TPSUI has no requirement for relfable
reporting of the outcome; the “TPSUI may only have one subordinate in the transaction tree on which
neither a TP-READ-ONLY indication nor a TP-EARLY-EXIT indication has been received;

TP-ONE-PHASE indication is issued to the single subordinate TPSUI which has not entered| the
fermination phase.oef-a transaction to indicate that the superior has requested one-phase commit.

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

TP-UNKNOWN indication when, due to some failure, the outcome of the transaction is unknown af this
node;

TP-COMMIT indication if the outcome is known to be commitment;

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

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

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

- TP-ROLLBACK-COMPLETE indication when the outcome of the transaction is known to be rollback;
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- TP-UNKNOWN-COMPLETE indication when, due to some failure, the outcome of the transaction is
unknown.

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

14.2.7.2 Dynamic One-phase Commitment

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

Dyngmic Omne-phase Commit USes the fottowiTTg SeTvices:

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

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

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

TP-ONE-PHASE indication is issued to a neighbouring TPSUI which has not entered the termination
phase of a transaction to indicate that all nodes in the fransaetion hinterland of the neighbour have
Signalled read-only or one-phase or early-exit, and that the oné:-phase commit procedure are being ysed
bn the dialogue with the neighbour.

The|outcome of the transaction is signalled to a TPSUI whick’issued a TP-ONE-PHASE request by orfe of
the following indications:

TP-UNKNOWN indication when, due to some failure, the outcome of the transaction is unknown at| this
node;

TP-COMMIT indication if the outcome is, KRown to be commitment;

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

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

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

NOTE - this includes-Wwhen the transaction is entirely read-only and/or one-phase.

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

TP-UNKNOWN-COMPLETE indication when, due to some failure, the outcome of the transactign is
LInknown:

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

14.2.8 Overview of the Completion Diagnostics functional unit

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

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

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

infor

mation received (eg such as completion reports from its own subordinates).

A TPSUI can be informed of the causes of rollback initiated by the local TPSP via parameters to TP-
ROLLBACK indication.

A TPSUI can receive information related to the completion of a transaction from each subordinate via a TP-

COMPLETION-REPORT indication, a TP-U-ABORT indication or a TP-P-ABORT indication.

reports may be lost in the event of failures.
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.9 Overview of the Heuristic Containment Required functional unit

as a result the TPSUI will not receive heuristic reports from the subordinate.

istccnitio;
Overview of the Chained Transactions functional unit

te Commit functional unit is selected.

sive for a dialogue.

be commitment”. There are no service primitives associated with this functional unit.

Overview of the Unchained Transactions functional unit
-phase Commit functional unit is selected.

Lisive for a dialogue.

baction, in different transactions, or one orboth TPSUIs may not be involved in a transaction.
sactions functional unit: TP-BEGIN-TRANSACTION.

BEGIN-DIALOGUE service.

Begin Transaction-service, TP-BEGIN-TRANSACTION

.1 Purpose

servicenis associated with one particular dialogue.

.2~ Primitives and parameters

Tabl

Check-ready-directions

sele

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

TP-BEGIN-TRANSACTION
parameter req ind
Check-ready-directions C C(=)

cted on the dialogue, and is absent otherwise. It shall take one of the following values:

Completion

Chained Transactions functional unit shall only be selected when the Commit functionalunit or the Qne-
Chained Transactions functional unit and the Unchained Transactions functional unit are mutually

n this functional unit is selected, the coordination level of the dialogue is-always "commitment" or "pne-

Unchained Transactions functional unit shall only be selectedywhen the Commit functional unit and/of the
Chained Transactions functional unit and the Unchained Transactions functional unit are mutpally

superior determines when the coordination level of the dialogue is "commitment" or "one-plhase
mitment"; if the coordination level is "commitment” or "one-phase commitment" at the completion |of a
Baction, it changes to "none". At a given point in time, the two TPSUIs may be participants in the same

PSUI may involve a subordinate in a:tfansaction by means of the only service primitive in the Unchajined

PSUI may also involve a subordinate in a transaction by means of the Begin-Transaction parameter of the

service is used by a TPSUI to include a subordinate TPSUI as a participant in the requestor's cufrent
baction. [fthe requestor is not already a participant in a transaction, then a new transaction is initiatedl.

is mandatory when the Dynamic Commit and Unchecked Tree functional units are
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a) "true", when the TPSP shall check that the settings in the subordinate’'s subtree of the Superior-may-
send-ready and Subordinate-may-send-ready parameters provided at dialogue establishment can not
lead to a deadlocked transaction tree;

b) "false", when the TPSUIs will take responsibility for ensuring that created transaction trees will be
viable.

14.5.3 Sequence of primitives

The time sequence diagram of figure 14 shows the TP-BEGIN-TRANSACTION sequence of primitives.

TPSP

JTP-BEGIN-TRANSACTION
request

TP-BEGIN-TRANSACTION
indication

Figure 14 - TP-BEGIN-TRANSACTION sequence of primitives

14.9.4 TPSP constraints on TP-BEGIN-TRANSACTION request
The|Unchained Transactions functional unit shall be selected.
Thelrequestor shall be the superior.

The|requestor shall have control of the dialogue.

Thelrequestor shall have neither a handshake request outstanding nor a handshake indication outstandirg.
The|requestor shall not have a user error indication outstanding.
Thelcoordination level of the dialogue shall be "none".

If there is a current transaction, it shall not be in thedermination phase.

The|requestor shall neither have a dialogue(termination request outstanding nor a dialogue termingtion
indigation outstanding.

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

If this will be a static one-phase exclusive branch, then there shall not be a two-phase expected branch.
If this will be a two-phase expected branch, then there shall not be a static one-phase exclusive branch.
If this will be an exclusivé-branch, then there shall not be an existing exclusive branch.

If thé Dynamic Commjtfunctional unit is selected and there is tree checking, then the Check-ready-directions
pargmeter shall beabsent or set to "true".

14.5.5 Effects of a TP-BEGIN-TRANSACTION request
The|coordination level of the dialogue is changed to:

a) “"commitment” if the Commit functional unit is selected, or

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

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

NOTE - if the subordinate is already involved in a transaction, the TP-BEGIN-TRANSACTION request may be rejected
by a TP-P-ABORT indication with the Diagnostic parameter set to "begin-transaction-reject" or may be held until the
subordinate is no longer involved in a transaction.

14.5.6 TPSP constraints on TP-BEGIN-TRANSACTION indication

The Unchained Transactions functional unit shall be selected.
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The recipient shall be the subordinate.

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

8(E)

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

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

The recipient shall not be involved in a transaction.

14.5.7 Effects of a TP-BEGIN-TRANSACTION indication

The[coordination Ieverl of the dialogue 1S changed 10

a) "commitment" if the Commit functional unit is selected, or

b) "one-phase commitment" if the One-phase Commit functional unit is selected andythe Commit

functional unit is not selected.

If th¢ recipient has a dialogue establishment indication outstanding, the recipient becomes ‘a’participant if the

samje transaction as the requestor by issuing a TP-BEGIN-DIALOGUE response with, the Result paran
set to “accepted".

If the recipient does not have a dialogue establishment indication outstanding, and can still reject

eter

the

dialggue, the recipient becomes a participant in the same transaction as the requestor by manipulating bound

datg, or issuing any service primitives other than a TP-BEGIN-DIALOGUE response with the R
pargmeter set to "rejected(user)", otherwise the recipient becomes a patfticipant in the same transactio
the fequestor immediately.

14.5.8 Collisions

A TP-BEGIN-TRANSACTION indication is not issued to a .NPSUI which has issued TP-END-DIALO
reqyest with the Confirmation parameter set to "true"; instead a TP-P-ABORT indication is issued with
Diagnostic parameter set to "begin-transaction-end-dialogue-collision”.

14.q Deferred End Dialogue service, TP-DEFERRED-END-DIALOGUE

14.4.1 Purpose

psult
h as

SUE
the

Thig service is used by a TPSUI to end.a dialogue with a subordinate TPSUI if the current transacti¢n is

com[mitted, i.e., the termination of the(specified dialogue takes place with the completion of commitme
the gurrent transaction. In certain cases the dialogue may end if the transaction outcome is unknown,
TP-UNKNOWN-COMPLETE indieation is issued.

Thig| service is associated with ane particular dialogue.

14.64.2 Primitives and parameters
Table 15 lists the TR-DEFERRED-END-DIALOGUE primitives.
Table 15 - TP-DEFERRED-END-DIALOGUE primitives

TP-DEFERRED-END-DIALOGUE
no parameters | reqg | ind

nt of
ie a

14.4.37Sequence of primitives

The time sequence diagram of figure 15 shows the TP-DEFERRED-END-DIALOGUE sequence of

primitives.

TPSP
TP-DEFERRED-END-

DIALOGUE request I

TP-DEFERRED-END-
DIALOGUE indication

Figure 15 - TP-DEFERRED-END-DIALOGUE sequence of primitives
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The corresponding TP-DEFERRED-END-DIALOGUE indication may be delayed and issued to the specified
subordinate after indications or confirms resulting from subsequent requests or responses. However, the
TP-DEFERRED-END-DIALOGUE indication shall be issued before any TP-PREPARE indication or a TP-
READY indication or TP-ONE-PHASE indication.

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.

Thelrequestor shall not have a user error indication outstanding.
The|dialogue shall be coordinated.
A TR-DEFERRED-END-DIALOGUE request shall not have been issued during the current transaction.

Nong of the following services shall have been issued during the current transaction:
TP-PREPARE request;

TP-PREPARE indication;

TP-READY indication

TP-READ-ONLY indication;

TP-ONE-PHASE indication; or

TP-EARLY-EXIT indication.

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

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

If ng TP-EARLY-EXIT indication is issued for the dialogue, thexdialogue terminates when either TP-COMMIT-
COMPLETE indication or TP-UNKNOWN-COMPLETE indication is issued.

14.4.6 TPSP constraints on TP-DEFERRED-END-DIALNOGUE indication

Thelrecipient shall be the subordinate.

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

Theldialogue shall be coordinated.

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

Nong of the following services-shall have been issued during the current transaction:
TP-PREPARE indication;

TP-READY indication;

TP-ONE-PHASE indication; or

TP-EARLY-EXIT ibdication.

Thelcurrent transaction shall not be in the termination phase.

14.6.7 Effects/of a TP-DEFERRED-END-DIALOGUE indication

If ng TR-EARLY-EXIT request is issued, the dialogue terminates when either TP-COMMIT-COMPLETE
indiq)ation or TP-UNKNOWN-COMPLETE indication is issued.

14.6.8 Collisions

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

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

- the transaction will be rolled back; a TP-ROLLBACK indication is issued unless a rollback-initiating
service primitive has already been issued for the current transaction; the Diagnostic parameter will be set
to “user-data-transaction-completion-collision” if there is a coordinated dialogue with the Completion
Diagnostics functional unit selected;
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- a TP-P-ABORT indication will be issued with the Diagnostic parameter set to "user-protocol-error" if the
transaction can not be rolled back.

14.7

Deferred Grant Control service, TP-DEFERRED-GRANT-CONTROL

14.7.1 Purpose

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

COM

Thisrservice-is-associated-with-one-patrticular-dialogue
A . HAHA-0Re-PalHeHal—aatogdHe-

PLETE indication is issued.

14.7.

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

no parameters | reqg | ind
14.71.3 Sequence of primitives
Thel| time sequence diagram of figure 16 shows the TP-DEFERRED-GRANT-CONTROL sequenc
primitives.
TPSP
TP-DEFERRED-GRANT-
CONTROL request I
TP-DEFERRED-GRANT-
CONTROL indication
I
Figure 16 - TP-DEFERRED-GRANT-CONTROL sequence of primitives
The| corresponding TP-DEFERRED-GRANT-CONTROL indication may be delayed and issued to
spegified subordinate after indications orlconfirms resulting from subsequent requests or respor

However, the TP-DEFERRED-GRANT-CONTROL indication shall be issued before any TP-PREP
indigation or TP-READY indication or TRONE-PHASE indication.

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

The|Polarized Control functienal unit shall be selected.

The|requestor shall have control of the dialogue.

Thelrequestor shall-not have a handshake request outstanding.

The
The

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

2 Primitives and parameters

Table 16 - TP-DEFERRED-GRANT-CONTROL primitives
TP-DEFERRED-GRANT-CONTROL

requestor.shall not have a user error indication outstanding.

dialogtie shall be coordinated.

e of

the
ses.
ARE

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

None of the following services shall have been issued during the current transaction:

The

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

current transaction shall not be in the termination phase.
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14.7.5 Effects of a TP-DEFERRED-GRANT-CONTROL request

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

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

The recipient shall not have control of the dialogue

The|recipient shall not have a handshake indication outstanding.

The|dialogue shall be coordinated.

A TR-DEFERRED-END-DIALOGUE indication shall not have been issued during the currenttransaction.
A TRP-DEFERRED-GRANT-CONTROL indication shall not have been issued during the current transactign.

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

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

14.7.8 Collisions

A TP-DEFERRED-GRANT-CONTROL indication is not\issued to a TPSUI which has issued a TP-EARLY-
EXIT request or any rollback-initiating service primitive,

14.§ TP-PREPARE request
14.8.1 Purpose

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

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

Thig| service primitive’is associated with one particular dialogue.
14.4.2 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 reg
Data-Permitted C

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

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

NOTE - the TPSUI must take care that all such data has been received from the subordinate before requesting
completion of the transaction.
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b) "false" if no further TP-DATA requests are allowed to be issued towards the requestor.

NOTE - with dynamic commitment, the Data-Permitted parameter can be supplied by either the superior or subordinate.

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

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

The requestor shaII have control of the dralogue or, either or both of the Dynamlc Commit functlonal unrt and
Onerp ) the
Data- Permltted parameter set to true .

Thelrequestor shall have neither a handshake request outstanding nor a handshake indication outstandirg.
The|requestor shall not have a user error indication outstanding.
Theldialogue shall be coordinated.

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

Nong of the following services shall have been issued during the current transaction:
TP-PREPARE request

TP-READY indication;

TP-READ-ONLY indication;

TP-ONE-PHASE indication; or

TP-EARLY-EXIT indication.

The|current transaction shall not be in the termination phase:

14.8.4 Effects of issuing a TP-PREPARE request

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

If the Data-Permitted parameter has the value-“true” or the Shared Control functional unit is selected, then
TP-IDATA indications may be received, and if the Dynamic Commit functional unit is selected, a| TP-
PRHEPARE indication may be received.

14.8.5 Collisions

A TP-PREPARE indication is pnot_issued to a TPSUI if a transaction completion request or a TP-EARLY-EXIT
reguest or 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 issped,;
the |Diagnostic parameter is set to “user-data-transaction-completion-collision” if there is a coordinated
dialggue with the ‘€ompletion Diagnostics functional unit selected.

14.9 TP-PREPARE indication

14.9.1~Purpose

If the Commit functional unit is selected and the Dynamic Commit functional unit is not selected, this service
primitive is issued to intermediate or leaf TPSUIs in 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.

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

This service is associated with one particular dialogue.
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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 selected and the
recipient does not have control. It shall take one of the following values:

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

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

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

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

If ngither the Dynamic Commit functional unit nor the One-phase Commit\functional unit is selected| the
recipient shall be the subordinate.

If the Polarized Control functional unit is selected, the recipient shall,not’have control of the dialogue urless
either or both of the Dynamic Commit functional unit and the One<phase Commit functional unit is selegted
and ja TP-PREPARE request has been issued with the Data-Permitted parameter set to “true”.

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

Nong of the following services shall have been issued for this dialogue during the current transaction:
TP-PREPARE indication;

TP-READY indication;

TP-READ-ONLY indication;

TP-ONE-PHASE indication; or

TP-EARLY-EXIT indication.

The|current transaction shall not'be in the termination phase.

14.9.4 Effects of a TP-PREPARE indication
The|TPSUI is aware thatall messages from the neighbour for the current transaction have been received

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

If the Polarized/Control functional unit is selected and the Data-Permitted parameter is present and hag the
value “truelthen TP-DATA requests may be issued, and if either or both of the Dynamic Commit functjonal
unit jor the ‘One-phase Commit functional unit is selected, a TP-PREPARE request may be issued.

14.10 TP-READY indication

14.10.1 Purpose

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

This service primitive is associated with one particular dialogue.

14.10.2 Primitives and parameters

Table 19 shows the TP-READY indication primitive.
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Table 19 - TP-READY indication
TP-READY
no parameter | ind
14.10.3 TPSP constraints on TP-READY indication

The
The

recipient shall not have a dialogue establishment request outstanding.

recipient shall not have a dialogue establishment indication outstanding.

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

If th
TP-|

The
The
Rea
The

If th
PRE

The

All T
requ
tree

14.1
The
is cd

14.1

14.1

This
tran

14.1
Tab

14.1
Allb

e Polarized Control functional unit is selected, the recipient shall not have control of the dialogue unle
PREPARE request has been issued.

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

dy can be received.

coordination level of the dialogue shall be "commitment".

e recipient is the dialogue superior and the Implicit Prepare functional Ubit is not selected, a
PARE request shall have been issued during the current transaction.

current transaction shall not be in the termination phase.

PSUIls in the transaction hinterland of the neighbouring node shall have issued a transaction compl
est or a TP-EARLY-EXIT request, and at least one node is iq the READY state. This is a transa
constraint.

0.4 Effects of a TP-READY indication

TPSUI is aware that processing of the current transaction in the transaction hinterland of the neigh
mplete and that bound data are in the ready-to-commit state.

1 TP-COMMIT request

1.1 Purpose

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

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

TP-COMMIT
no parameters | req

1.3 TPSUI"conditions on a TP-COMMIT request

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

SS a

TP-

btion
Ction

bour

rent

All

rocessing for the tranmsactiom by the T PSUtstatttrave beemrcompleted:

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 coordinated dialogues on which none of the following services have
been issued:
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TP-PREPARE indication;
TP-READY indication;
TP-READ-ONLY indication;
TP-ONE-PHASE indication; or
TP-EARLY-EXIT indication.

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

The requestor shall not have any user error indication outstanding on any coordinated dialogue.

There shall be no subordinate dialogue with a coordination level of "one-phase commitment".

Oneg| of the following conditions shall be true:
a) at least one dialogue shall have a coordination level of "commitment”; or

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

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

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

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

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

The|current transaction shall not be in the termination phase.
14.1}1.5 Effects of a TP-COMMIT request
A TR-PREPARE indication is issued to each difect subordinate TPSUI in the transaction tree if:

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

the subordinate is not in the termination phase of the transaction, and

the Implicit Prepare functionalunit is not selected or the subordinate does not have control, and

ready can be received.

If the Dynamic Commit/functional unit is selected on the superior dialogue, a TP-PREPARE indicatign is
issugd to the superior ARSUI if:

- | the superior.dialogue has a coordination level of "commitment”, and
- | a TP-PRERARE indication has not already been issued to the superior, and
- | the superior is not in the termination phase of the transaction, and

- | the 'superior does not have control, and

- ready can be received.

14.11.6 Collisions

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

A TP-PREPARE indication is not issued to a TPSUI if a TP-EARLY-EXIT request has been issued; the
transaction will be rolled back; a TP-ROLLBACK indication is issued; the Diagnostic parameter is set to
"early-exit-transaction-completion-collision" if there is a coordinated dialogue with the Completion Diagnostics
functional unit selected.
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A TP-PREPARE indication is not issued to a TPSUI if there is a collision of the TP-COMMIT request and a
TP-HANDSHAKE request or a TP-U-ERROR request; instead a TP-ROLLBACK indication is issued; the
Diagnostic parameter is set to “user-data-transaction-completion-collision” if there is a coordinated dialogue
with the Completion Diagnostics functional unit selected.

After a TP-COMMIT request, none of the following service primitives will be issued for a coordinated
dialogue:

- TP-REQUEST-CONTROL indication;

- TP-PREPARE indication;

- TP-READY indication;

- TP-READ-ONLY indication; or

Th OME DLIACE tnlinati o
T O T T I I IoarcatroT s

Aftel a TP-COMMIT request, a TP-EARLY-EXIT indication is not issued; the transaction will be rolledbagk; a
TP-ROLLBACK indication is issued; the Diagnostic parameter is set to "early-exit-transaction-completion-
colligion" if there is a coordinated dialogue with the Completion Diagnostics functional unit selected.

14.12 TP-COMMIT indication
14.12.1 Purpose

Thig service primitive is issued to indicate that the outcome of the transaction is:commitment and to ordef the
TPSUI to release any bound data in the final state.

14.2)2.2 Primitives and parameters
Table 21 shows the TP-COMMIT indication primitive.
Table 21 - TP-COMMIT indication

TP-COMMIT
no parameters | ind

14.112.3 TPSP constraints on TP-COMMIT indication
Ong| of the following conditions shall be true:
a) at least one dialogue shall have a coordigation level of "commitment”; or

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

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

c] a TP-BEGIN-DIALOGUE confirm, a TP-U-ABORT indication, or a TP-P-ABORT indication with the
Rollback parameterset to "false" has been issued for at least one dialogue having a coordination Jevel
of "commitment'“during the current transaction; or

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

All bound_data handled by the TPSP for the current transaction shall have been placed in the ready-to-
commitstate.

A transaction completion request shall have heen issued

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

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.
The TPSUI owes a TP-DONE request.

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

53


https://standardsiso.com/api/?name=434f611dc208a960d767f246fea16ffd

ISO/IEC 10026-2:1998(E)

14.13 TP-DONE request

14.13.1 Purpose

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

© |SO/IEC

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

14.13.2 Primitives and parameters

Table 22 lists the TP-DONE request primitive and its parameters.

14.1

heufistic decisions which may have been taken by the TPSUI. It shall takeone of the following values:

a

This

rollBack-initiating service primitive; it shall be absent\if a TP-ONE-PHASE request or TP-READ-O

reqy

14.1]
tran
unit
tran
TP-§
supé
pres
CON

a
b
c
d
14.1

Table 22 - TP-DONE request and its parameters

TP-DONE
parameters reg
Heuristic-Report U
Severity C
Completion-Data C

3.2.1 Heuristic-Report is an optional parameter which may be used te ‘report any conditions relate

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

"heuristic-hazard": a failure occurred within the TPSUL which may prevent reporting of
inconsistency, and the TPSUI may not handle this situation.

parameter shall only be present in the first TP-DONE request following a TP-COMMIT indicatid

est or TP-EARLY-EXIT request was issued.

3.2.2 Severity is mandatory on the first TR-DONE request for a transaction when the TPSUI
saction subordinate, a TP-ROLLBACK reguest was issued, and the Completion Diagnostics funct
is selected on the superior dialogue;\the parameter is optional on the first TP-DONE request f
saction when the TPSUI is a transaction subordinate, a rollback-initiating service primitive other th
ROLLBACK request was issued, ‘and the Completion Diagnostics functional unit is selected on
brior dialogue; on second and subsequent TP-DONE requests for a transaction, the parameter sha
ent if and only if it waspresent on the first TP-DONE request for the transaction and a

permanent failure(general): all requests of this type will fail for the indefinite future;
permanent failure (specific): this request will fail but similar ones may work;
transient failure (general): further requests of this type will probably work;

transient failure (specific): this request if attempted again now will probably work.

3,2.3. Completion-Data is optional on the first TP-DONE request for a transaction when the TPSUI

dto

the

data

n or
NLY

is a
onal
or a
AN a
the
Il be
TP-

IPLETION-REPORT indication has been issued since the previous TP-DONE request; the parameter is
absent otherwise. It shall take One of the following values:

is a

tran

bdction subordinate, the Completion Diagnostics functional unit is selected on the superior dialogug

and

one
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of the following conditions is true:

a TP-COMMIT request was issued;

a rollback-initiating service primitive was issued, and neither a TP-ONE-PHASE request nor a

TP-READ-ONLY request was issued;

a TP-ONE-PHASE request was issued, either a TP-COMMIT indication or a rollback-initiating service

primitive was issued, and a TP-COMPLETION-REPORT was issued;

a TP-READ-ONLY request was issued, either a TP-COMMIT indication or a rollback-initiating service

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

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

14.13.3 TPSUI conditions on TP-DONE request

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

Befqre issuing the first TP-DONE request following a rollback-initiating service primitive, all bound |data
hanglled by the requestor shall have been released in the initial state, unless the Heuristic-Report paranjeter
is uged.

14.2§3.4 TPSP constraints on TP-DONE request
The|requestor shall not have a dialogue establishment indication outstanding.

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

h TP-DONE request has not been issued for the current transaction;

h further TP-COMMIT indication or rollback-initiating service indication has been issued since the| last
TP-DONE request for the current transaction;

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

A TP-P-ABORT indication, a TP-U-ABORT indication, a*TP-COMPLETION-REPORT indication, or a TP-
BEGIN-DIALOGUE confirm with the Result parametetset to "rejected(provider)" or "rejected(user)'| has
been issued for a coordinated dialogue during the termination phase of the current transaction, and g TP-
DONE request has not been issued since the indication or the confirm.

leve] of "commitment"”, a TP-PREPARE indication or a TP-READY indication or a TP-ONE-PHASE indicftion
shal| have been issued on the superior dialogue unless the Implicit Prepare functional unit is selected on the
superior dialogue.

If the Heuristic-Report parameter is used and the\TPSUI is a subordinate for a dialogue with a coordinFon

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

14.1)3.5 Effects of a TP-DONE request
The|TPSUI no longer owes-a TP-DONE request.

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

If a] TP-UNKNQWN indication was issued, a TP-UNKNOWN-COMPLETE indication is issued to| the
reqyestor.

If a yollback-initiating service primitive was issued, a TP-ROLLBACK-COMPLETE indication is issued t¢ the
reqUestor after all TPSUIs whose heuristic reports will be reported to this node have issued TP-DONE
reqUesTs except any that are contained In a subiree of the transaction subiree whose root node has a
superior dialogue that has been aborted.

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

NOTE - a completion report will be delivered to the superior unless the superior dialogue or the TPSUI at the superior
experiences a failure. If the TPSUI has not previously issued a TP-U-ABORT request on the superior dialogue, then a
failure of the superior dialogue results in a TP-P-ABORT indication being issued to the TPSUI. However, if the TPSUI
has issued a TP-U-ABORT request on the superior dialogue, then a failure of the superior dialogue will not result in a
TP-P-ABORT indication being issued to the TPSUI.
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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 (or one-phase commitment) is complete.

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

14.14.2 Primitives and parameters

Tab 23 OhUVVD thC TP CC:\V’”\V’::T CO:\V’:PLETE II |d|\,at|u|| |JI IIIIItIVC
Table 23 - TP-COMMIT-COMPLETE indication

TP-COMMIT-COMPLETE
no parameters | ind

14.114.3 TPSP constraints on TP-COMMIT-COMPLETE indication

The|current transaction shall be in the termination phase.

All hound data of the node shall have been placed in the final state unless there is a local heuristic| mix
condlition.

All bound data handled by subordinate transaction subtrees shall have beén-placed in the final state, with the
possgible exception of subordinates from which a TP-HEURISTIC-REPORT indication has been issued|and
subgrdinates whose heuristic reports will not be reported to this nodel,This is a transaction tree constrairt.

A TR-COMMIT indication shall have been issued for the current ttansaction.
A TR-DONE request shall have been issued for the current transaction.

A T|P-DONE request shall have been issued since .the’ last TP-P-ABORT indication or TP-U-ABDRT
indigation or TP-COMPLETION-REPORT indication issued for a coordinated dialogue.

14.1}4.4 Effects of a TP-COMMIT-COMPLETE indication

All dialogues for which a TP-DEFERRED-END*DIALOGUE request or a TP-DEFERRED-END-DIALOGUE
indigation was issued and a TP-EARLY-EXII- indication was not issued during the committed transaction} are
ternfinated.

The|recipient has control of all subordinate dialogues except those for which it has issued a TP-DEFERRED-
GRANT-CONTROL request and-& TP-EARLY-EXIT indication was not issued during the commjtted
trangaction.

If thg Polarized Control functional unit is selected on the superior dialogue, the recipient has control of the
superior dialogue if a TP-DEFERRED-GRANT-CONTROL indication has been issued during the commiitted
trangaction; otherwisethe recipient does not have control.

The|coordination/evel of all dialogues on which the Unchained Transactions functional unit is selected is

"none".

If the recipient'has at least one coordinated dialogue, then the recipient is involved in a new transaction.

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.
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Table 24 - TP-ROLLBACK request

TP-ROLLBACK
no parameters | req

14.15.3 TPSP constraints on TP-ROLLBACK request

The
One

requestor shall not have a dialogue establishment indication outstanding.

of the following conditions shall be true:

a) there shall be at least one coordinated dialogue; or

ISO/IEC 10026-2:1998(E)

b

O

The
14.1
The

AT
circy

NOT
or T
COM

14.1

ATH
curr

14.1

14.1
This

a TP-BEGIN-DIALOGUE confirm, a TP-U-ABORT indication, or a TP-P-ABORT indication with
Rollback parameter set to "false" has been issued for at least one coordinated dialogue daring
current transaction; or

the
the

a TP-READ-ONLY indication or a TP-EARLY-EXIT indication has been issued for at least ene dialpgue

during the current transaction.

current transaction shall not be in the termination phase.
5.4 Effects of a TP-ROLLBACK request
TPSUI owes a TP-DONE request.

P-ROLLBACK indication is issued to all TPSUIs involved in the currentiransaction, except in any o
mstances following:

h TPSUI which has issued any rollback-initiating requests or«o,which any rollback-initiating indica
nave been issued;

h TPSUI which has issued a TP-READ-ONLY request or a TP-EARLY-EXIT request and a
UNKNOWN indication will be issued.

the

tions

TP-

E - a dialogue failure may mean that a TPSUI which issued a TP-ONE-PHASE request or TP-READ-ONLY reguest

P-EARLY-EXIT request is no longer "involved ingthe current transaction”; in which case, a TP-UNKNQ
PLETE indication will be issued.

5.5 Collisions

P-ROLLBACK indication is not issuedif any rollback-initiating service primitive has been issued during
PNt transaction.

6 TP-ROLLBACK indication

6.1 Purpose

service primitivelis* issued to indicate that the current transaction is being rolled back and to g

rele@se of bound data)in the initial state.

The

14.1
Tab

indication.may carry information about a condition that has caused the transaction to be rolled back.

6.2 Primitives and parameters

WN-

the

rder

e25'shows the TP-ROLLBACK indication primitive and its parameters.

Table 25 - TP-ROLLBACK indication and its parameters

TP-ROLLBACK
parameters ind
Severity C
Diagnostic C

14.16.2.1 Severity is optional when the Diagnostic parameter is present, and is absent otherwise. This
parameter is used to report the severity of the local condition that has caused the TPSP to invoke the rollback

serv

ice. If present, it shall take one of the following values:

a) permanent failure (general): all requests of this type will fail for the indefinite future;

S7
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b) permanent failure (specific): this request will fail but similar ones may work;

c¢) transient failure (general): further requests of this type will probably work;

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

141

6.2.2 Diagnostic is optional when the Completion Diagnostics functional unit is selected on

© |SO/IEC

any

coordinated dialogue, and is absent otherwise. This parameter may be used by the TPSP to report the
nature of the local condition that has caused the TPSP to invoke the rollback service. If present, it shall take

one

of the following values:

a) "user-data-transaction-completion-collision" when a user data request or a TP Service request has

collided with a transaction completion regLest:
[ T T

f)

14.1
At |9

a
b

O

No

AT
tran

14.1]
The

NOTE - such TP services could be one of TP-U-ERROR request, TP-HANDSHAKE request, TP-DEFER}
END-DIALOGUE request.

"early-exit-transaction-completion-collision" when a TP-EARLY-EXIT request has collided wi
transaction completion request.

"superior-rollback" when rollback has been initiated by the superior;

"subordinate-rollback™ when rollback has been initiated by a subordinate; a-later TP-COMPLET
REPORT indication may provide further information;

"rollback-was-pending" when the transaction is being rolled back owing(to an abort in the dialogue
during commitment of the previous transaction; or

"local-rollback” when the local TPSP has invoked the rollback proCedure and none of the above vg
is provided.

NOTE - Diagnostics at one level are not propagated upwafds by the TPSP but may be reflected ir
Completion-Data parameter of TP-COMPLETION-REPORT indication.

NOTE - A programming interface may return other diagnostic information which can be determined b
implementation; this is outside the scope of ISO/IEC 10026.

6.3 TPSP constraints on TP-ROLLBACK indication

ast one of the following conditions shall be true:

there is at least one coordinated dialogue; or

during the current transaction; or

a TP-P-ABORT indication/has'been issued for a dialogue with the Chained Transactions functiona

and the deferred end,dialogue service was not issued.
ollback-initiating sexvice primitive shall have been issued for the current transaction.

P-COMMIT indication or a TP-UNKNOWN indication shall not have been issued during the cu
baction.

6.4 Effects/of a TP-ROLLBACK indication

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

RED-

ON-

tree

lues

the

the

a TP-READ-ONLY indication or a TP-EARLY-EXIT indication has been issued for at least one dialpgue

unit

selected, between a TPy COMMIT indication and the corresponding TP-COMMIT-COMPLETE indication

rent

The

TS owes a TP-DONE request,

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 Purpose

This service primitive is issued to all TPSUIs still involved in the transaction to indicate that rollback is

com

plete.

NOTE - in the case of one-phase commitment, a failure may prevent the actual result being determined for certain
TPSUIs; in this case, a TP-UNKNOWN-COMPLETE indication would be issued.
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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 recipient shall not have a dialogue establishment request outstanding for any coordinated dialogue.

8(E)

Thelcurrent transaction shall be in the termination phase.
A roflback-initiating service primitive shall have been issued for the current transaction.

All Jound data of the node shall have been released in the initial state with the possible exception of a
heufistic mix condition.

All Hound data handled by subordinate transaction subtrees shall have been placed in theinitial state ex
for subordinates from which a TP-HEURISTIC-REPORT indication has been issued; and subordin
whope heuristic reports will not be reported to this node. This is a transaction tree constraint.

A TR-DONE request shall have been issued for the current transaction.

ocal

cept
ates

A TR-DONE request shall have been issued since the last TP-P-ABORT indication, TP-U-ABORT indicgtion,

TP-COMPLETION-REPORT indication, or TP-BEGIN-DIALOGUE confifm ‘with the Result parameter s
"rejgcted(provider)" or "rejected(user)" issued for a coordinated dialogue.

14.1j7.4 Effects of a TP-ROLLBACK-COMPLETE indication

If the Polarized Control functional unit is selected for a coordinated dialogue, control of the dialogue is ¢
to the TPSUI that had control at the beginning of the rolled back transaction.

NOTEE - If the Unchained Transactions functional unit is selected'for a dialogue, the superior has control.

The|coordination level of any dialogue on which-the Unchained Transactions functional unit is selecte

implicit in application semantics; the TPSP can not detect such prepares and thus can not warn of heuristic haz
whe failurés-occur.

bt to

iven

dis

nate

ch is
ards

14.118.2°Primitives-and parameters

Table 27 lists the TP-HEURISTIC-REPORT indication primitive and its parameter.
Table 27 - TP-HEURISTIC-REPORT indication and parameter

TP-HEURISTIC-REPORT
parameter ind
Heuristic-Report M

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

a) "heuristic-mix": the bound data of the subordinate subtree is in a state which is inconsistent with the

outcome of the transaction and the inconsistency cannot be corrected;
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b) "heuristic-hazard™: a failure occurred which may prevent reporting of data inconsistency in the
subordinate subtree.

14.18.3 TPSP constraints on a TP-HEURISTIC-REPORT indication

The recipient shall not have a dialogue establishment request outstanding.
The recipient shall be the superior.

The dialogue shall be coordinated.

Unless the Implicit Prepare functional unit is selected, a TP-PREPARE request for the dialogue or a
transaction completion request shall have been issued for the current transaction

Unlgss the Implicit Prepare functional unit is selected, a TP-COMMIT indication or a rollback-initiating,Sefvice
primitive shall have been issued for the current transaction.

A TP-HEURISTIC-REPORT indication shall not have been issued since the last TP-COMMIT|indicatign or
rollBack-initiating service primitive. TP-HEURISTIC-REPORT indications occur between-the TP-COMMIT
indigation or the rollback-initiating service-primitive  of their transaction C\and the |next
TP-COMMIT-COMPLETE indication or TP-ROLLBACK-COMPLETE indication.

Thelcurrent transaction shall be in the termination phase.
NOTES

UT

1 THhe indication is not given if the TPSP is able to correct the effects of heuristic decisions by compensating action

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

14.118.4 Effects of a TP-HEURISTIC-REPORT indication
In the case of a node crash, the TPSP may issue another FP-HEURISTIC-REPORT indication on recoveyy.

14.19 TP-READ-ONLY request

14.19.1 Purpose

Thig service primitive is issued by an intermediate or leaf TPSUI to indicate that the bound data handled by
the TPSUI has not been modified during:the current transaction and that the TPSUI has no preference gs to
whether the transaction should commit,or rollback.

14.119.2 Primitives and parameters
Table 28 shows the TP-READ-ONLY request primitive and its parameter.
Table 28 - TP-READ-ONLY request and its parameter

TP-READ-ONLY
parameter req
Confirmation-Urgency C

Confirmation:Urgency applies only if the Unchained Transactions functional unit has been selected on the
superior, dialogue and neither a TP-DEFERRED-END-DIALOGUE indication nor a TP-DEFERRED-GRANT-
CONTROL indication has been issued nor a TP-DEFERRED-END-DIALOGUE request nor a (TP-
DERERRED-GRANT-CONTROI request has been issued far any subordinate dialogue 1t is pravided by the
requestor to specify the urgency with which the confirmation is requwed 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.

14.19.3 TPSUI conditions on a TP-READ-ONLY request
No bound data handled by the TPSUI shall have been modified.

All processing for the transaction by the TPSUI shall have been completed.
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14.19.4 TPSP constraints on TP-READ-ONLY request
The requestor shall not have a dialogue establishment indication outstanding.

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

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

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

The|requestor shall neither have any handshake request outstanding nor handshake indication 'eutstanding
for gny coordinated dialogue.

The|requestor shall not have any user error indication outstanding on any coordinated dialogue.
Ong| of the following conditions shall be true:
a) at least one dialogue shall have a coordination level of "commitment”, or

b) the node shall be a leaf node and the superior dialogue shall have a cogrdination level of "one-phase
commitment”, or

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

If the requestor is the subordinate for a coordinated dialogueiand the Implicit Prepare functional unit i$ not
selefted on the superior dialogue, then a TP-PREPARE findication or a TP-ONE-PHASE indication jor a
TP-IREADY indication shall have been issued on the superior dialogue.

Thelcurrent transaction shall not be in the termination_phase.

The|TPSUI shall be an intermediate or leaf node\in the transaction tree and the Read-only functionall unit
shal| have been selected on the superior dialogtie.

14.119.5 Effects of a TP-READ-ONLY request
The|TPSUI may release its bound data.

A TRP-PREPARE indication is issued‘to each direct subordinate TPSUI in the transaction tree if:

no TP-PREPARE indication“has already been issued to the subordinate, and

the subordinate is not.in the termination phase of the transaction, and

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

ready can bereteived.

A TR-READ-ONLY indication is issued to the superior TPSUI (if any) if:

the Bound data in the transaction subtree has not been modified in the current transaction, and

the superior dialogue has a coordination level of "commitment”, and

the superior is not in the termination phase of the transaction, and

ready can be sent.

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

- the bound data in the transaction subtree has been modified in the current transaction, and
- the superior dialogue has a coordination level of "commitment", and
- a TP-PREPARE indication has not already been issued to the superior, and

- the superior is not in the termination phase of the transaction, and
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- the superior does not have control, and

- ready can be received.

14.19.6 Collisions

A TP-PREPARE indication is not issued to a TPSUI if a TP-EARLY-EXIT request or 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-READ-ONLY
request and a transaction completion request.

Diagnostic parameter of TP-ROLLBACK indication is set to “user-data-transaction-completion-collision" if
therg is a coordinated dialogue with the Completion Diagnostics functional unit selected.

Aftef a TP-READ-ONLY request, none of the following service primitives will be issuedcfor a coordinated

-TP- REQUEST -CONTROL indication;
- [TP-PREPARE indication;

- [TP-READY indication;

- [TP-READ-ONLY indication; or

- [TP-ONE-PHASE indication.

Aftel a TP-READ-ONLY request, a TP-EARLY-EXIT indication is not iSsued; the transaction will be rplled
back; a TP-ROLLBACK indication is issued with the Diagnostic parameter set to "early-exit-transagtion-
completion-collision" if there is a coordinated dialogue with thé “Completion Diagnostics functional| unit

Thig service primitive is issued to indicate that the*bound data in the subordinate transaction subtree has not
been altered for the current transaction.

Thig| service is associated with one particulat-dialogue.

14.20.2 Primitives and parameters
Table 29 shows the TP-READ-ONLY: indication primitive.
Table 29 - TP-READ-ONLY indication

TP-READ-ONLY
no parameters | ind

14.20.3 TPSP copstraints on TP-READ-ONLY indication
The|recipient.,shall not have a dialogue establishment request outstanding.

The|recipient shall be the superior.

If th¢ Pelarized Control functional unit is selected, the recipient shall not have control of the dialogue unlgss a

TP nREPpADC ha [N al
TNLT AN ICqUCQL IIQQ UUUI 1 IOQUCU

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

A TP-PREPARE request shall have been issued during the current transaction unless the Implicit Prepare
functional unit was selected on the subordinate dialogue.

The current transaction shall not be in the termination phase.

All TPSUIs in the subordinate transaction subtree shall have issued a TP-READ-ONLY request or a TP-
EARLY-EXIT request. This is a transaction tree constraint.
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The Read-only functional unit shall have been selected on the subordinate dialogue.

14.20.4 Effects of a TP-READ-ONLY indication

The TPSUI is aware that processing of the current transaction in the subordinate transaction subtree is
complete and that no changes have been made to bound data.

If the Unchained Transactions functional unit is selected and a TP-DEFERRED-END-DIALOGUE request
was not issued and a TP-DEFERRED-GRANT-CONTROL request was not issued, the coordination level is
"none".

14. 23FR-EARLY-EXH—+equest
14.21.1 Purpose

Thig service primitive is issued by a TPSUI to indicate that the bound data handled by the TPSUI and i the
subgrdinate subtree have not been modified during the current transaction and that the- TPSUI ha$ no
preference as to whether the transaction should commit or rollback.

Confrol of coordinated dialogues is not required in order to issue a TP-EARLY-EXIT request.

14.21.2 Primitives and parameters
Table 30 shows the TP-EARLY-EXIT request primitive and its parameters.
Table 30 - TP-EARLY-EXIT request and its parameters

TP-EARLY-EXIT
parameters req
Severity C
User-Data C

14.21.2.1 Severity is used to report the severity of the condition that has caused the TPSUI to invokg the
early-exit service. The parameter is mandatory when thie*Completion Diagnostics functional unit is seldcted
on the superior dialogue; the parameter is absent othetwise. It shall take one of the following values:

a) permanent failure (general): all requests of this type will fail for the indefinite future;
b) permanent failure (specific): this requestwill fail but similar ones may work;

c] transient failure (general): further reguests of this type will probably work;

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

14.21.2.3 User-Data is optionat-when the Completion Diagnostics functional unit is selected on the superior
dialggue, and is absent otherwise. This parameter may be used to convey user-specific semahtics
assqciated with the early-exit of the transaction.

14.21.3 TPSUI conditionson a TP-EARLY-EXIT request
No hound data handled by the TPSUI shall have been modified.
All grocessing-fof the transaction by the TPSUI shall have been completed.

14.21.4 TPSP constraints on TP-EARLY-EXIT request

The|réquestor shall not have a dialogue establishment indication outstanding.

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

The requestor is a subordinate for a coordinated dialogue and none of TP-READY indication or TP-ONE-
PHASE indication have been issued on that dialogue.

The current transaction shall not be in the termination phase.
The Early-exit functional unit shall have been selected on the superior dialogue.

The requestor shall have received TP-EARLY-EXIT indication or TP-READ-ONLY indication on all
coordinated subordinate dialogues.
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14.21.5 Effects of a TP-EARLY-EXIT request

The TPSUI may release its bound data.

A TP-EARLY-EXIT indication is issued to the superior TPSUI if:
- there are no modified bound data in the transaction subtree, and
- the superior is not in the termination phase of the transaction.

A TP-ROLLBACK indication will be issued if the TPPM has bound data.

14.21.6 Collisions

A TP-EARLY-EXIT indication is not issued if there is a collision of the TP-EARLY-EXIT request a||1d a
transaction completion request, a TP-ROLLBACK indication will be issued with the Diagnostic parametef set
to "darly-exit-transaction-completion-collision”.

14.22 TP-EARLY-EXIT indication
14.22.1 Purpose

Thig service primitive is issued to indicate that the bound data in the subordinateAransaction subtree has not
beein altered for the current transaction; if the Unchained Transactions functional unit is selected,| the
subgrdinate transaction subtree is no longer part of the transaction tree.

Thig| service is associated with one particular dialogue.

14.22.2 Primitives and parameters

Table 31 shows the TP-EARLY-EXIT indication primitive and its parameters.
Table 31 - TP-EARLY-EXIT indication.and its parameters

TP-EARLY:EXIT
parameters ind
Severity C
User-Data C

14.22.2.1 Severity is used to report the severity of the condition that has caused the subordinate TPSUI or
the [TPSP to invoke the early-exit service. ;The parameter is mandatory when the Completion Diagnoptics
fundtional unit is selected on the subo(dinate dialogue; the parameter is absent otherwise. When present, it
shal| take one of the following values:

a) permanent failure (general)all requests of this type will fail for the indefinite future;
b) permanent failure (specifie): this request will fail but similar ones may work;
c] transient failure (general): further requests of this type will probably work;

d) transient failure™(specific): this request if attempted again now will probably work.

14.22.2.2 User‘Data may be used to convey user-specific semantics associated with the early-exit of the
trangaction. Jhe' parameter is optional when the Completion Diagnostics functional unit is selected or) the
subgrdinaté-dialogue; the parameter is absent otherwise.

14.22(3-TPSP constraints on TP-EARLY-EXIT indication

The recipient shall not have a dialogue establishment request outstanding.

The recipient shall be the dialogue superior.
The dialogue shall be coordinated.
The current transaction shall not be in the termination phase.

All TPSUIs in the subordinate transaction subtree shall have issued a TP-EARLY-EXIT request or a TP-
READ-ONLY request. This is a transaction tree constraint.

The Early-exit functional unit shall have been selected on the subordinate dialogue.

None of the following services shall have been issued:
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TP-PREPARE indication;
TP-READY indication;
TP-READ-ONLY indication;
TP-ONE-PHASE indication; or
TP-EARLY-EXIT indication.

14.22.4 Effects of TP-EARLY-EXIT indication

ISO/IEC 10026-2:1998(E)

The TPSUI is aware that processing of the current transaction in the subordinate transaction subtree has
been terminated, that the subtree is unable to contribute to the results of the transaction, and that no changes

have

been made to bound data.

If th

14.23 TP-ONE-PHASE request
14.23.1 Purpose

Thi
tran

Thi

infojmed of the outcome of the transaction in the event of failures during commitment.

14.23.2 Primitives and parameters
Table 32 lists the TP-ONE-PHASE request primitive.

14.23.3 TPSUI conditions on TP-ONE-PHASE request
The|TPSUI shall not have modified any bound datafor the current transaction.

The|TPSUI does not require reliable reporting of.the outcome of the transaction.

14.23.4 TPSP constraints on TP-ONE-PHASE request
The|requestor shall not have a dialogue_éstablishment indication outstanding.

Thelrequestor shall not have a dialogue establishment request outstanding on any coordinated dialogue.

The

been issued:

The
for g

Unchained Transactions functional unit is selected, the coordination level is "none".

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

service primitive is issued to permit usage of the one-phase commit procedure="The TPSUI may nq

Table 32 - TP-ONE-PHASE request

TP-ONE-PHASE
no parameters | req

requestor shall have control’of all coordinated dialogues for which none of the following services

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

requestor shall neither have any handshake request outstanding nor handshake indication outstan
ny.coordinated dialogue.

rent

t be

have

ding

The
One

reguestor shall not have any usererror indication nllfcfanrﬁng on-any coaordinated fﬁalngl e

of the following conditions shall be true:

a) at least one dialogue shall be coordinated and have the One-phase Commit functional unit selected; or

b) a TP-BEGIN-DIALOGUE confirm, a TP-U-ABORT indication, or a TP-P-ABORT indication with the
Rollback parameter set to “false" has been issued for at least one coordinated dialogue which had the

One-phase Commit functional unit selected during the current transaction; or

c) a TP-READ-ONLY indication or a TP-EARLY-EXIT indication has been issued for at least one dialogue

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

The current transaction shall not be in the termination phase.

14.23.5 Effects of a TP-ONE-PHASE request

A TP-ONE-PHASE indication is issued to one subordinate TPSUI in the transaction tree only if any other
subordinates have signalled read-only or one-phase or early-exit and the superior has signalled one-phase
commitment and that subordinate is not in the termination phase of the transaction.

A TR-PREPARE ndicatiomisissuedtoeachdirect subordimate-TP-StHmthetransactiomtree-if:
- | a TP-ONE-PHASE indication will not be issued, and
- | no TP-PREPARE indication has already been issued to the subordinate, and
- | the subordinate is not in the termination phase of the transaction, and
- | the Implicit Prepare functional unit is not selected or the subordinate does not have ¢centrol, and
- | ready can be received.

A TP-ONE-PHASE indication is issued to the superior TPSUI in the transactign tfee only if the One-phase
Commit and Dynamic Commit functional units are both selected on the superior dialogue and any gther
sut’)}rdinates have signalled read-only or one-phase or early-exit and the subordinate can send ready and the
supérior is not in the termination phase of the transaction.

If the Dynamic Commit functional unit is selected on the superiot dialogue, a TP-PREPARE indicatign is
issugd to the superior TPSUI if:

- | the superior dialogue has a coordination level of "commitment", and

- | a TP-PREPARE indication has not already been issued to the superior, and
- | the superior is not in the termination phase of the\transaction, and

- | the superior does not have control, and

- | ready can be received.

14.23.6 Collisions

A TP-PREPARE indication is not issued to a TPSUI if a TP-EARLY-EXIT request or any rollback-initiating
service primitive has been issueds

A TP-PREPARE indication is not issued to a TPSUI if there is a collision between the TP-ONE-PHASE
regyest and a transaction eompletion request.

A TP-ONE-PHASE indication is not issued to a TPSUI if there is a collision of the TP-ONE-PHASE request
and|a TP-HANDSHAKE request or a TP-U-ERROR request, instead a TP-ROLLBACK indication is isgued
unless a rollbackzinhitiating service primitive has already been issued for the current transaction;| the
Diagnostic parameter of TP-ROLLBACK indication is set to "early-exit-transaction-completion-collision™ if
there is a coordinated dialogue with the Completion Diagnostics functional unit selected.

Afte[ a TP-ONE-PHASE request, none of the following service primitives will be issued for coordinlated
dialpgues:

ST-CONTROL indication:
- TP-PREPARE indication;

- TP-READ-ONLY indication;

- TP-ONE-PHASE indication; or

- TP-READY indication.

After a TP-ONE-PHASE request, a TP-EARLY-EXIT indication is not issued; the transaction will be rolled
back; a TP-ROLLBACK indication is issued with the Diagnostic parameter set to "early-exit-transaction-
completion-collision" if there is a coordinated dialogue with the Completion Diagnostics functional unit

selected.

66


https://standardsiso.com/api/?name=434f611dc208a960d767f246fea16ffd

© ISO/IEC ISO/IEC 10026-2:199

14.24 TP-ONE-PHASE indication

14.24.1 Purpose

This

service primitive is issued to a TPSUI in a transaction tree to indicate that

- all messages from the neighbour for the current transaction have been received,;

- completion of the processing for the current transaction is requested;

- placement of the bound data handled by the TPSUI in the ready-to-commit state is requested,;

8(E)
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ho bound data have been modified in the neighbour’s transaction hinterland,

ho node in the neighbour’s transaction hinterland requires reliable reporting of the outcome of
ransaction.

service is associated with one particular dialogue.

4.2 Primitives and parameters
e 33 lists the TP-ONE-PHASE indication primitive.
Table 33 - TP-ONE-PHASE indication

TP-ONE-PHASE
no parameters [ind

4.3 TPSP constraints on TP-ONE-PHASE indication

recipient shall not have a dialogue establishment request putstanding.

recipient shall not have a dialogue establishment indication outstanding.

e Dynamic Commit functional unit is selected, ready can be received.

b Dynamic Commit functional unit is not selected, the recipient shall be the subordinate.

e Polarized Control functional unit is selectéd, the recipient shall not have control of the dialogue unlg
PREPARE request has been issued.

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

dialogue shall be coordinated.

One-phase Commit functional unit shall be selected for the dialogue.

P-ONE-PHASE indication or a TP-READY indication or a TP-READ-ONLY indication or a TP-EAR
[ indication shallFnet have been issued during the current transaction.

current transaction shall not be in the termination phase.

PSUls. inthe transaction hinterland shall have issued one of the following services:
h TP-READ-ONLY request;
h TP-EARLY-EXIT request; or

the

SS a

.

RLY-

A TP-ONE-PHASE request.

T
14.2

his is a transaction tree constraint.

4.4 Effects of a TP-ONE-PHASE indication

The TPSUI is aware that processing of the current transaction in the transaction hinterland of the neighbour
is complete and that no changes have been made to bound data, and that one-phase commit procedures will

be u

sed on the dialogue with the neighbour and within the transaction hinterland.
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14.25 TP-UNKNOWN indication

14.25.1 Purpose

This primitive is issued by the TPSP to a TPSUI which has issued a TP-ONE-PHASE request or a TP-READ-
ONLY request or a TP-EARLY-EXIT request to indicate that the outcome of the transaction is unknown.

14.25.2 Primitives and parameters
Table 34 lists the TP-UNKNOWN indication primitive.
Table 34 - TP-UNKNOWN indication

TP-UNKNOWN
no parameters | ind

14.25.3 TPSP constraints on TP-UNKNOWN indication
The|current transaction shall be in the termination phase.

A TP-ONE-PHASE request or a TP-READ-ONLY request or a TP-EARLY-EXIT request shall have been
issugd for the current transaction.

A TP-COMMIT indication or a TP-UNKNOWN indication or a rollback-initiating/service primitive shall not
havg been issued for the current transaction.

14.25.4 Effects of a TP-UNKNOWN indication
The|TPSUI owes a TP-DONE request.

Neither a TP-COMPLETION-REPORT indication nor a TP-HEURISTIC-REPORT indication may be recdived
for the current transaction.

14.26 TP-UNKNOWN-COMPLETE indication

14.26.1 Purpose

Thig primitive is issued by the TPSP to a TPSUI which is engaged in a transaction to indicate thaf the
trangaction is terminated and the TPPM is notable to indicate the outcome of the transaction.

14.26.2 Primitives and parameters
Table 35 shows the TP-UNKNOWN-COMPLETE indication primitive.
Taple35 - TP-UNKNOWN-COMPLETE indication

TP-UNKNOWN-COMPLETE
no parameters | ind

14.26.3 TPSP constraints on TP-UNKNOWN-COMPLETE indication
The|current transaction shall be in the termination phase.
All Bound data of the node shall have been placed in the initial state.

A TP-UNKNOWN indication shall have been issued for the current transaction.

A TP-DONE request shall have been issued for the current transaction.

A TP-DONE request shall have been issued since the last TP-P-ABORT indication, TP-U-ABORT indication,
or TP-BEGIN-DIALOGUE confirm with the Result parameter set to "rejected(provider)" or "rejected(user)”
issued for a coordinated dialogue.

14.26.4 Effects of a TP-UNKNOWN-COMPLETE indication

NOTE - if a TP-DEFERRED-END-DIALOGUE or TP-DEFERRED-GRANT-CONTROL service has been issued, then
either TP-COMMIT indication or TP-ROLLBACK indication would be issued if the transaction outcome is known. If the
transaction outcome is unknown, deferred actions are implemented for all dialogues except that if a TP-EARLY-EXIT
request was issued, deferred actions are not implemented on the superior dialogue, and if a TP-EARLY-EXIT indication
is issued, deferred actions are not implemented on a subordinate dialogue.
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If a TP-EARLY-EXIT request was not issued and a TP-DEFERRED-END-DIALOGUE indication was issued
during the transaction, the superior dialogue is terminated.

All subordinate dialogues for which a TP-DEFERRED-END-DIALOGUE request was issued and a TP-
EARLY-EXIT indication was not issued during the transaction are terminated.

The recipient has control of all subordinate dialogues except in the cases following:

- if a TP-DEFERRED-GRANT-CONTROL request was issued and a TP-EARLY-EXIT indication was not
issued during the transaction, then the recipient does not have control;

- if the Polarized Control and Chained Transactions functional units are selected, and a TP-EARLY-EXIT

indication was issued rlnring the trnncnr‘tinn’ then control of the r*li:alngno IS gi\lnn to-the TPSUl that had

control at the beginning of the transaction.

If the Polarized Control functional unit is selected on the superior dialogue, then the recipient dogs’hot have
control of the superior dialogue except in the cases following:

-| if a TP-DEFERRED-GRANT-CONTROL indication has been issued and a TP-EARKY-EXIT request
was not issued during the transaction, then the recipient has control;

- | if the Chained Transactions functional unit is selected, and a TP-EARLY-EXIT request was issued
during the transaction, then control of the dialogue is given to the TPSUIl_that had control af the
beginning of the transaction.

The|coordination level of all dialogues on which the Unchained Transactions’ functional unit is selected is

"none".

If the recipient has at least one coordinated dialogue, then the recipient is'involved in a new transaction.

14.27 TP-COMPLETION-REPORT indication
14.27.1 Purpose

Thig service primitive is issued for each coordinated subordinate dialogue for which diagnostic information
relaed to completion of the transaction is availabl€; including the cause and severity of rollback. |The
pargmeter values are those provided by the subordifrate TPSUI or TPSP.

The|service is associated with one particular dialogue.
14.27.2 Primitives and parameters

Table 36 shows the TP-COMPLETION-REPORT indication primitive and its parameters.
Table 36 - TR=COMPLETION-REPORT indication and its parameters

TP-COMPLETION-REPORT
parameters ind
Severity C
Completion-Data C
Diagnostic C

14.27.2.1 Severity is a parameter which is used to report the severity of the condition that has caused the
subgrdinate-FPSUI or the TPSP to invoke the rollback service. It is mandatory when the transaction| has
rolled back’and absent otherwise. When present, it shall take one of the following values:

a) permanent failure (general): all requests of this type will fail for the indefinite future;

b) permanent failure (specific): this request will fail but similar ones may work;
c¢) transient failure (general): further requests of this type will probably work;
d) transient failure (specific): this request if attempted again now will probably work.

14.27.2.2 Completion-Data is an optional parameter which may be used to convey user-specific semantics
associated with the completion of the transaction.

14.27.2.3 Diagnostic is a parameter which may be used by the TPSP to report the nature of the condition
that has caused the TPSP to invoke the rollback service. It is mandatory when the transaction has rolled
back and is absent otherwise. If present, it shall take one of the following values:
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a) "user-rollback" when a subordinate TPSUI has invoked the rollback procedure; the Completion-Data

parameter may give further information;

b) "user-data-transaction-completion-collision” when a user data request or a TP Service request has

collided with a transaction completion request;

NOTE - such TP services could be one of TP-U-ERROR request, TP-HANDSHAKE request, TP-DEFERRED-

END-DIALOGUE request.

¢) "early-exit-transaction-completion-collision” when a TP-EARLY-EXIT request has collided with a

o

transaction completion request,

"other-provider-rollback" when the TPSP has invoked the rollback procedure.

14.2

The
is pn

The
The
The
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Non

At n
14.2
The
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NOTE - a programming interface may return other diagnostic information which can be determined by
implementation; this is outside the scope of ISO/IEC 10026.

7.3 TPSP constraints on TP-COMPLETION-REPORT indication

recipient shall not have a dialogue establishment request outstanding, unless the Didgnostic paran
esent with value “other-provider-rollback”.

recipient shall be the superior.

dialogue shall be coordinated.

Completion Diagnostics functional unit shall have been selected.

P-COMMIT indication or any rollback-initiating service primitive shall have been issued.

e of the following services shall have been issued for the dialogué.during the current transaction:
TP-READ-ONLY indication;

TP-ONE-PHASE indication; or

TP-EARLY-EXIT indication.

ost one TP-COMPLETION-REPORT indication maycccur per dialogue per transaction.

7.4 Effects of a TP-COMPLETION-REPORT indication

TPSUI owes a TP-DONE request.

(ther TP-COMPLETION-REPORT indicdtion may not be issued for this dialogue for this transaction.
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Annex A
(normative)
Service state table

A.1 Overview
The|service state table describes the allowed sequence of service events for a given TP service boundaty (at
a given node, between a TPSUI and the TPSP).
A sgparate state is maintained for each dialogue of the node. In addition, a state is maintained.for the node
itself represented by node-related variables.
Seryice primitives which relate to a single dialogue affect only the state for that particular dialogue. Spme
servjce primitives affect all coordinated dialogues and the node state. The issuance of such sefvice
primitives are valid only if they are valid for all the dialogues they affect and the state.of the node.
The|state table specifies predicates which must be satisfied in order for individual service primitives tp be
valid in a given dialogue or node state. These predicates are based on the yalues of variables.
The|state table also specifies actions to be performed. These actions involve setting variables to spedified
valups. The referenced variables are of two types. One type is private to a particular dialogue and the gther
typelis global among all dialogues of a TPSUI.
The|overall state of the service boundary (for a given node)-eonsists of the state of each dialogue of the
TPYUI, together with the node state and with the associatedtalues of the private and global variables.
When a new dialogue is created, a new dialogue context'is also created, with its state set to the Idle $tate
and Jall variables private to the dialogue are initialized _to “false". If this newly created dialogue is the firs{ one
for that TPSUI, then the node context is also createdt and all the global variables are initialized to "falsg¢" as
well
Whgn a dialogue is terminated, the dialogue, centext ceases to exist.
When all the dialogues associated with_aniede are terminated and there is no current transaction at the node,
then the node context ceases to exist.
Excéptionally some TP services «elated to transaction completion are valid when there are no coordirlated
dialggues remaining; for this case) a "node contingency table" is provided and it determines the actions tp be
implemented.
NOTE - this node contingency-table is only required to correctly model the case where there are subordinate dialagues
with fhe Read-only or Early<exit functional unit selected, together with the Unchained Transactions functional unit.
A.2| Dialogue States
1 Idle-state.
2 The TPSUI has control of the dialogue.
3 — The TPSUtduesmothave tontrotof thediafogue:

This state is used only if the Polarized Control functional unit is selected.
4 The TPSUI which does not have control of the dialogue has issued a TP-U-ERROR request.

This state is used only if the Polarized Control functional unit is selected.
5 The TPSUI which has control of the dialogue has received a TP-U-ERROR indication.

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

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

This state is used only if both the Handshake and Shared Control functional units are selected.

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

This state is used only for a dialogue with a coordination level of "none" and both the Shared Control

10

11

12

13

14

15

16

16.1

17

and the Handshake functional units are selected.

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

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

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

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

The TPSUI has received a TP-END-DIALOGUE (Confirmation = "true*)\indication.

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

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

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

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

This state is used only for a coordinated’ dialogue and the Polarized Control functional unit is
selected; unless the Dynamic Commit functional unit is selected, the dialogue must be a subordinate
dialogue.

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

This state is used only ferva coordinated dialogue; unless the Dynamic Commit functional unit is
selected, the dialogue must be a subordinate dialogue.

The TPSUI has issued a TP-PREPARE request and received a TP-PREPARE indication.

This state is used-only for a dialogue with a coordination level of "commitment” and with the Dyngmic
Commit funetional unit selected.

The TPSUI has received a TP-READY indication, or a TP-READ-ONLY indication, or a TP-EARLY-
EXITdndication, or a TP-ONE-PHASE indication.

This-state is used for a dialogue with a coordination level of "commitment”; in this case, unlesg the
Bynamic Commit functional unit is selected, the dialogue must be a subordinate dialogue.

18

19

72

This state s atsoused-forasuperfordiatogtewithracoordimation tevetof “onme=phasecommitment”.
The TPSUI has received a TP-PREPARE (Data-Permitted = "false") indication.

This state is used only for a coordinated dialogue and the Polarized Control functional unit is
selected; unless the Dynamic Commit functional unit is selected, the dialogue must be a superior
dialogue.

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

This state is used only for a coordinated dialogue; unless the Dynamic Commit functional unit is
selected, the dialogue must be a superior dialogue.
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A.3

The TPSUI has issued a TP-COMMIT request, or a TP-READ-ONLY request, or a TP-EARLY-EXIT
request, or a TP-ONE-PHASE request.

In the case of TP-COMMIT request or TP-READ-ONLY request, or a TP-EARLY-EXIT request, this
state is used only for a dialogue with a coordination level of "commitment", or for a superior dialogue
with a coordination level of "one-phase commitment" and either the TPSUI is a leaf in the transaction
tree or there is at least one subordinate dialogue with a coordination level of "commitment".

In the case of TP-ONE-PHASE request, this state is only used for a coordinated dialogue.

The TPSUI has received a TP-COMMIT indication and is placing its bound data in the final state, or
the TPSUI has received a TP-UNKNOWN indication, or the TPSUI has received one or more of the

fotfowing— mdications after naving  1ssued  a  1P-DONE—Tequest,  TP-COMPLETION-REPPDRT
indication, TP-P-ABORT indication or TP-U-ABORT indication.

This state is only used for a dialogue with a coordination level of "commitment", or fora“supgerior
dialogue with a coordination level of "one-phase commitment" and either the TPSUI is| a leaf in the
transaction tree or there is at least one subordinate dialogue with a coordination levegl of
"commitment".

The transaction outcome is either commitment or unknown, the TPSUL has discharged its
responsibilities with respect to bound data and does not owe a TP-DONE request.

This state is used only for a dialogue with a coordination level of "commitment”, or for a supgerior
dialogue with a coordination level of "one-phase commitment" and-either the TPSUI is a leaf ir the
transaction tree or there is at least one subordinate dialogue’ with a coordination levegl of
"commitment”.

A rollback-initiating service primitive has been issued, or the,TPSUI has received one or more of the
following indications or confirms after having issued TP-DONE request: TP-P-ABORT indication,| TP-
U-ABORT indication, a TP-COMPLETION-REPORT indication, or a TP-BEGIN-DIALOGUE corfirm
with the Result parameter set to "rejected(provider)™0r"rejected(user)".

This state is used only for a dialogue with a\coordination level of "commitment" or "one-phase
commitment".

The transaction outcome is known to be reltback, the TPSUI has discharged its responsibilities|with
respect to bound data and does not owe, a TP-DONE request.

This state is used only for a dialegue with a coordination level of "commitment" or "one-plase
commitment".

The TPSUI has received ane of the following service primitive with Rollback = "false" for a dialpgue
with a coordination level af\"commitment" or “one-phase commitment” before the termination phase
of the transaction:

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

This state'is used only for a terminated dialogue with a coordination level of "commitment” or "pne-
phase.commitment” when the context of this "zombie" dialogue will be involved in the termination|of a
fransaction.

Variables

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

A.3.1 Dialogue-related variables

The name of the variables related to a single dialogue starts with a "D"; they are the following:
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D2exp (2-phase EXPected branch): this variable, when set to true, indicates that this is a two-phase
expected branch.

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

Danu (Atomic-action Not Used): this variable, when set to "true", indicates that a TP-U-ABORT
indication has been issued after a TP-COMMIT indication and before a TP-COMMIT-COMPLETE
indication, for a dialogue with the Chained Transactions functional unit selected, and for which no TP-
EFERRED-END-DIALOGUE service has been issued.

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

This variable is used to detect if a TP-U-ABORT indication with Rollback = "false" is yalid” after a| TP-
ROLLBACK-COMPLETE indication for a subordinate dialogue for which the Chained Transacfions
unctional unit is selected.

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

Dc (Control): this variable, when set to "true", indicates that the TPSUI had'control of the dialogue af the
beginning of a transaction.

This variable is used to determine which TPSUI acquires control of the dialogue if rollback has occurred.

Dcd (Completion Diagnostics): this variable, when set to J'true", indicates that the Complgtion
Diagnostics functional unit is selected.

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

Dcr (TP-BEGIN-DIALOGUE Confirmation Required): this variable, when set to "true", indicates that a
TP-BEGIN-DIALOGUE (Confirmation = "always“)' request or indication has been issued, and thpt a
Fesponse or confirm has not been issued.

Dcra (Completion Report Allowed): this, variable, when set to "true", indicates that a TP-COMPLETION-
REPORT indication may be received.

This variable is used to detect if a TP-COMPLETION-REPORT indication is valid for a given dialogug. It
s set to “true” if the Completion ‘Diagnostics functional unit is selected when a TP-COMMIT indicatign or
any rollback-initiating service)primitive is issued. It is set to false once a transaction ends or a repgrt is
ssued for the dialogue,

Dcrr (Can ReceivesReady): this variable, when set to "true", indicates that ready can be received on the
Hialogue.

This variable.has no meaning for a dialogue where the Commit functional unit is not selected.

Dcesr (€aty’ Send Ready): this variable, when set to "true", indicates that ready can be sent on the
Hialogue.

This variable has no mp;ming for a di:\lngnn where the Commit functional unit is not selected

Ddyn (DYNamic): this variable, when set to "true", indicates that the Dynamic Commit functional unit is
selected.

De (deferred End dialogue): this variable, when set to "true", indicates that the TPSUI has issued TP-
DEFERRED-END-DIALOGUE request or received TP-DEFERRED-END-DIALOGUE indication, i.e., the
dialogue will be terminated if the provider supported transaction commits or if the outcome is unknown.

Dee (Early-Exit FU): this variable, when set to "true", indicates that the Early-exit functional unit is
selected.
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- Deei (Early-Exit Indication): this variable, when set to "true", indicates that a TP-EARLY-EXIT indication
has been issued.

This variable is used to determine what should happen to control at the end of a transaction; it is set to
"false" once the transaction ends.

Dex (EXclusive branch): this variable, when set to true, indicates that this is an exclusive branch.

Dg (deferred Grant control): this variable, when set to "true", indicates whether the TPSUI has issued
TP-DEFERRED-GRANT-CONTROL request or received TP-DEFERRED-GRANT-CONTROL indication,
i.e., control of the dialogue will be transferred if the provider supported transaction commits or if the
butcome 1s unknown.

Dh (Handshake): this variable, when set to "true", indicates that the Handshake functiohal~unit is
Selected.

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

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

Dhcr (Heuristic Containment Required FU): this variable, when set to "truel’indicates that the Heufistic
Containment Required functional unit is selected.

Dip (Implicit Prepare): this variable, when set to "true", indicates that.the Implicit Prepare functional unit
s selected.

DI (coordination Level): this variable reflects the coordinationdevel of the dialogue.

This value, when set to "true", indicates that the dialogue is coordinated ie the coordination level is
‘commitment” or “one-phase commitment”; this value,'“swhen set to “false", indicates that the coordingtion
evel is set to "none".

n order to distinguish between coordination levels of “commitment” and “one-phase commitment”, then
hn additional variable must be tested as appropriate eg Ddyn, Dco.

Dop (One-Phase Commit FU): this variable, when set to "true", indicates that the One-phase Commit
unctional unit is selected.

Dopi  (One-Phase Indication):\this variable, when set to "true", indicates that a TP-ONE-PHASE
ndication has been issued.

This variable is set to ‘ffalse" once the transaction ends.

Dores (One-phase, Read-only, Early-exit Selected) : this variable, when set to "true", indicates tha} the
Dne-phase functional unit and/or the Read-only functional unit and/or the Early-exit functional unit are
Selected.

Dres (Read-only, Early-exit Selected) : this variable, when set to "true", indicates that the Read{only
unctional unit and/or the Early-exit functional unit are selected.

Dro’ (Read-Only FU): this variable, when set to "true", indicates that the Read-only functional unit is
selected.

Droi (Read-Only Indication): this variable, when set to "true", indicates that a TP-READ-ONLY indication
has been issued.

This variable is set to "false" once the transaction ends.

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

- Dsopex (Static One-Phase EXclusive branch): this variable, when set to true, indicates that this is a
static one-phase exclusive branch.
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- 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 indication has
been issued after a TP-COMMIT indication and before a TP-COMMIT-COMPLETE indication, for a
dialogue which has the Chained Transactions functional unit selected, and for which no TP-DEFERRED-
END-DIALOGUE service has been issued.

- Du (Unchained): this variable, when set to "true", indicates that the Unchained Transactions functional
unit is selected. This variable, when set to "false", indicates that the Chained Transactions functional unit
s selected.

The variable is only relevant when the Commit functional unit and/or One-phase Commit functional*upit is
selected.

Dx (eXtension of transaction tree): this variable, when set to "true", indicates that..a” TP-BE{5IN-
TRANSACTION request has been issued, and that if either a TP-U-ABORT request|is issued by the
TPSUI or a TP-P-ABORT indication is triggered by the TPSP, before the TP-BEGIN-TRANSACTION
ndication is issued, the TP-U/P-ABORT indication shall be received with the Rollback parameter st to
'false".

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

A.3.P Node-related variables

The|name of the variables related to all dialogues of a TPSUkstarts with an "N" (standing for "Node"); [they
are the following:

N2exp (2-phase EXPected branch): this variableswhen set to "true", indicates that a two-phase
pxpected branch exists.

Ncora (TP-COMMIT Request Allowed): this \variable, when set to "true", indicates that a TP-COMMIT
request may be issued for the current transaction.

Ncora is set to "true" if at the establishment of a transaction branch, the Commit functional unit is
selected on the dialogue or the One-phase Commit functional unit is selected on the superior dialogtie; it
femains set if the branch leaves the transaction as the result of a read-only signal or early-exit signal] it is
Set to "false” when the transagtion ends.

Ndial (DIALogue established): this variable, when set to "true", indicates that a TP-BEGIN-DIALOGUE
ndication has been issued; i.e. the node is an intermediate or leaf.

Nee (Early-Exit-FU): this variable, when set to "true", indicates that the Early-exit functional unit is
Selected on the dialogue to the superior

Neer (EatlysExit Request): this variable, when set to "true", indicates that a TP-EARLY-EXIT request has
been jssued.

Neera (Early-Exit Request Allowed): this variable, when set to "true", indicates that a TP-EARLY-EXIT

$ L Al
CUUTSL 1S AalfuwTu.

This variable is used to determine whether one of the conditions for issuing a TP-EARLY-EXIT request
has been fulfilled, ie the Early-exit functional unit is selected on the coordinated superior dialogue and
either the TPSUI is a leaf in the transaction tree, or a TP-EARLY-EXIT indication or a TP-READ-ONLY
indication has been received from every transaction subordinate.

- Nex (EXclusive branch): this variable, when set to "true", indicates that an exclusive branch exists.

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

Nip (Implicit Prepare): this variable, when set to "true", indicates that the Implicit Prepare functional unit
is selected on the dialogue to the superior.

Nopr (One-Phase Request): this variable, when set to "true", indicates that a TP-ONE-PHASE request
has been issued.

Nopra (One-Phase Request Allowed): this variable, when set to "true", indicates that a TP-ONE-PHASE
rfequest may be issued for the current transaction.

Nopra is set to "true" if at the establishment of a transaction branch, the One-phase functional” ufit is
selected on the dialogue; it remains set if the branch leaves the transaction as the result of a‘read{only
signal or early-exit signal; it is set to "false" when the transaction ends.

Npa (Prepare Allowed): this variable, when set to "true", indicates that the TRSUI may issue|TP-
PREPARE request or TP-COMMIT request or a TP-READ-ONLY request or a TP-ONE-PHASE request
hnd, also, that a TP-DONE request may be issued with the Heuristic-Report patameter.

When the TPSUI is the root of a transaction tree or the Implicit Prepare functional unit is selected on the
superior branch, Npa is set to "true" at the beginning of a transaction,Cotherwise Npa is set to "trug" on
eceipt of a TP-PREPARE indication or a TP-EARLY-EXIT indication or a TP-ONE-PHASE indicatign on
he superior branch.

Nr (Root of transaction tree): this variable, when set to "true“y/indicates that the node is the root|of a
ransaction tree.

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

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

Nro (Read-Only Functional Unit): this variable, when set to "true", indicates that the Read-only functjonal
Linit is selected on the superior dialogtie. This variable is meaningful only for an intermediate or|leaf
hode.

Nror (Read-Only Request);-this variable, when set to "true", indicates that a TP-READ-ONLY request
has been issued.

Nsopex (Static One-Phase EXclusive branch): this variable, when set to "true", indicates that a 4tatic
pne-phase exclusive branch exists.

Nsubop (SUBpordinate branch exists with “One-Phase Commitment”): this variable, when set to "tfue",
ndicates thata subordinate branch exists with coordination level “one-phase commitment”.

Nsupco (SUPerior branch exists with “COmmitment”): this variable, when set to "true", indicates that a
suUperior branch exists with coordination level “commitment”.

Nstupest(StPeriordiatogue ESTablished)y—thisvarfabte;when—set to“true*indicatesthat T P-BEGIN-
DIALOGUE (Confirmation = "negative") indication has been received, or a TP-BEGIN-DIALOGUE (Result
= "accepted") response has been issued.

Nsupop (SUPerior branch exists with “One-Phase Commitment”): this variable, when set to "true",
indicates that a superior branch exists with coordination level “one-phase commitment”.

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

Ntch (Tree CHecking): this variable, when set to "true", indicates that there is tree checking at this node.
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When the node enters a transaction tree, the variable is set to "true" either upon a local decision to check

tree extension rules or after being ordered by the superior node in the transaction tree to check the

tree

extension rules. The variable is set (from "true") to "false" after completion of the current transaction.

Ntch may also be set to true as the result of a local decision by the TPSP.

- Nunki (UNKnown Indication): this variable, when set to "true", indicates that a TP-UNKNOWN indication

has been issued.

A.4 Actions

NOTE=the action lahels are case sensitive:_je [a] and [A] are distinct actions

(a]

[b]

[c]

[d]

[e]

[l

d]

(h]

(1]

[
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Action related to unconditional termination of a dialogue.
The dialogue context ceases to exist. Service primitives can no longer be issued on this dialegue.

Since the status of the node may have changed (from root node of a transaction-free to node
belonging to any transaction tree):

- if Dsup = “true”, then set Nip = “false” and Nro = “false” and Nee = "false".

- if Dl is "true" and there are no other dialogues with DI set to "true”, set Nr to{’false" and Npa to "fals
Action related to any request or response which may be the first one issuédjon a dialogue.

- If Dsup is "true", set Nrn to "true”.

Action related to TP-BEGIN-DIALOGUE response and confirm wjth Result set to “accepted”.
- set Dcr to "false”.

- if Dsup is "true", set Nrn to "true" and Nsupest to "true}, otherwise, set Da to "true".

Action related to TP-DONE request.

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

- set Nfa to "false".

- set Npa to "false".

Action related to a TP-P-ABORT <indication or TP-U-ABORT request issued after a TP-COM
ndication for a dialogue which has the Chained Transactions functional unit selected and for whic
TP-DEFERRED-END-DIALOGUE .has been issued.

- set Dtrb to "true".

Action related to a rollback-initiating service primitive.

- set Nt to "true”.

- set Nfa to "true"

- if Dip is sépto “true” and Dhcr is set to “false”, then set Dhr to “true”.

- if Dcd-is'Set to “true”, then set Dcra to “true”.

Action‘related to TP-DEFERRED-END-DIALOGUE request and indication.

not

%8

MIT
h no

—setDeto true™

Action related to TP-DEFERRED-GRANT-CONTROL request and indication.

- set Dg to "true".

Action related to TP-COMMIT-COMPLETE indication or TP-UNKNOWN-COMPLETE indication.
- set Danu to "false".

Action related to TP-U-ABORT indication issued after a TP-COMMIT indication for a dialogue which

has

the Chained Transactions functional unit selected and for which no TP-DEFERRED-END-DIALOGUE

has been issued.
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- set Danu to "true".
[k] Action related to TP-ROLLBACK-COMPLETE indication when the dialogue is not being terminated.
- set Da to "true"”.
- set Dg to "false”.
- set De to "false".
- set Dcra to “false”.

- set Dx to "false".

- if Du is "true" then set DI to "false" and D2exp to "false” and Dex to "false” and Dsopex to "false"
- if Du is "false" and Dsup is "false" then set Dar to "true".
f this is the last dialogue to be processed for the indication, then:
- set Nr to "false".
- set Npa to "false".
NOTE - these variables will be set correctly in action [z] if the node is the root of a new_transaction.

[l] Rction related to the reception of TP-U-ABORT indication, TP-P-ABORT indication, TP-BE{IN-
DIALOGUE (Result = "rejected(provider)" or "rejected(user)") and (Rollback’= "false") confirm.

- if Dl is set to "true", set Nfa to "true".

[m] Rction related to a superior issuing a TP-COMMIT request or,a. TP-READ-ONLY request or a TP-ONE-
PHASE request or a TP-PREPARE request.

- if Dher is “false”, then set Dhr to "true".

[n] Rction related to TP-COMMIT-COMPLETE indicationfzor TP-UNKNOWN-COMPLETE indication, orn TP-
ROLLBACK-COMPLETE indication or dialogue ‘termination without rollback after a TP-PREPARE
request has been issued.

- set Dhr to "false".
- set Dcra to "false".
[o] Rction related to a superior receiving.an indication or confirm.

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

- set Da to "true".
- set Dar to "false".
[p] Rction related to.termination of a dialogue.

The dialogue/has been terminated. Service requests, invoked by the partner TPSUI, for which an
ndicationhasnot been delivered yet, are suppressed.

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

[q] Action related to TP-BEGIN-TRANSACTION request.

- set Dc to "true".
- set DI 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".

- if Nr = “false” and Nip = “true”, then set Npa to “true”.
- set Dx to "true".

- if Dco = “false”, then set Nsubop to “true”.
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- if DI = "true" and Dco = "true", then set Ncora to "true".

- if DI = "true" and Dop = "true”, then set Nopra to "true".

- set Neera to "false".

- if DI = "true" and Dcrr = "true" and either Dores = "false" or Ntch = "true", then set D2exp to "true".
- if D2exp = "true", then set N2exp to "true".

- if DI = "true" and Dcsr = "true" and Dcrr = "false" and either Dres = "false" or Ntch = "true", then set
to "true".

NS

© |SO/IEC
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[s]
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Dex to "true" and Nsopex to "true".
- if Dex = "true", then set Nex to "true".
Action related to TP-HEURISTIC-REPORT indication.
- set Dhr to "false".

Action related to TP-COMMIT-COMPLETE indication or TP-UNKNOWN-COMPLETE indication v
he dialogue is not being terminated.

- If the Polarized Control functional unit is selected, and Dsup = Dg, then-set'Dc to "true", otherwisg
Dc to "false".

- set Dg to "false".

- set De to "false".

- set Dcra to "false".

- if Du is set to "true" then set DI to "false" and D2exp to‘false" and Dex to "false" and Dsopex to "fal
- set Dopi to "false".

- set Droi to "false".

- set Deei to "false".

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

- set Nr to "false".

- set Npa to "false".

Action related to a superiar following issuance of TP-READY indication, TP-COMMIT indication,
READ-ONLY indication,{ TP-EARLY-EXIT indication, TP-ONE-PHASE indication, TP-HANDSH
confirm, and TP-HANDSHAKE-AND-GRANT-CONTROL confirm.

The subordinate dialogue can no longer be rejected, and an indication or a confirm has been is
since any TP-ROLEBACK-COMPLETE indication.

- set Da to ‘'true”.
- set Dar.to "false".

- sét Dx to "false".

and

hen

p set

5e .

TP-
AKE

sued

U]
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\ctionrelatedtoFR-BEGHIN-TRANSACHON-rdication-

- set Dc to "false".

- set DI to "true".

- if DI = “true” and Dco = “true” then set Nsupco to “true”.

- if DI = “true” and Dco = “false” then set Nsupop to “true”.

- if DI = "true" and Dco = "true", then set Ncora to "true".

- if DI = "true" and Dop = "true" and Ddyn = "false", then set Ncora to "true".

- if DI = "true" and Dop = "true" and Ddyn = "true", then set Nopra to "true".
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- if DI = "true" and (Dcsr = “true” and Dcrr = “true” and Check-ready-directions is absent or set to “true”)
or (Dcsr = “true” and Dcrr = "false"), then set Ntch to “true”.

- if Dee = "true", then set Neera to "true".

- if DI = "true" and Dcsr = "true" and either Dcrr = "false" or Ntch = "true", then set Dex to "true" and Nex
= "true".

[v] Action related to TP-BEGIN-DIALOGUE request.
- set Dc to "true".

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

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

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

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

- set Dop to “true” if the One-phase Commit functional unit is selected.

- set Dro to “true” if the Read-only functional unit is selected.

- set Dee to “true” if the Early-exit functional unit is selected.

- if Dro = "true" or Dee = "true", then set Dres to "true".

- if Dres = "true" or Dop = "true", then set Dores to "true".

- set Ddyn to “true” if the Dynamic Commit functional unit is selected:

- set Dip to “true” if the Implicit Prepare functional unit is seleCted.

- set Dcd to “true” if the Completion Diagnostics functionahunit is selected.
- set Dhcr to “true” if the Heuristic Containment Requifed functional unit is selected.
- set Du to "true" if the Unchained Transactions functional unit is selected.

- set DI to "true" if either the Commit functional tnit or the One-phase Commit functional unit is selgcted
and if the Chained Transactions functionalunit is also selected.

- set DI to "true" if either or both of the-€ommit functional unit and the One-phase Commit functional unit
is selected, and if the Unchained\Fransactions functional unit is also selected, Begin-Transactipn =
"true”.

- if Dl is set to "true" and natether dialogues with DI set to "true" exist, set Nr to "true" and set Npa to
"true”.

- if Confirmation = "always", then set Dcr to "true".

- set Dcrr to “true™ifithe Commit functional unit is selected and the Dynamic Commit functional unit i$ not
selected, or the,Bynamic Commit functional unit is selected and Subordinate-may-send-ready is sgt to
“true”.

- set Dcsr to “true” if the Dynamic Commit functional unit is selected and Superior-may-send-ready i$ set
to “true™

- if DI = “true” and Dco = “false”, then set Nsubop to “true”.

-1f DI = "true” and Dop = "true", then set Nopra to 'true .

- if DI = "true" and Dco = "true", then set Ncora to "true".

- if DI = “true”, then set Neera to “false”.

- if DI = "true" and Dcrr = "true" and either Dores = "false" or Ntch = "true", then set D2exp to "true".
- if D2exp = "true", then set N2exp to "true".

- if DI = "true" and Dcsr = "true" and Dcrr = "false" and either Dres = "false" or Ntch = "true", then set Dex
to "true".
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- if DI = "true" and Dco = "false" and either Dres = "false" or Ntch = "true", then set Dsopex to "true" and
Dex to "true" and Nsopex to "true".

- if Dex = "true", then set Nex to "true".
[w] Action related to TP-BEGIN-DIALOGUE indication.
- set Dsup to "true".
- set Ndial to "true".
- set Dsh to "true" if the Shared Control functional unit is selected.

BPlot LIPS LN Y L1 aalaal £ ' l M- 1 +aal
UIT U TUT 11 UIT TTATTUOSTTARNT TUuTricuurial urthit 159 STITUITU.

set
- set Dco to "true" if the Commit functional unit is selected.
- set Dop to “true” if the One-phase Commit functional unit is selected.
- set Dro to “true” and Nro to “true” if the Read-only functional unit is selected.
- set Dee to “true” and Nee to “true” if the Early-exit functional unit is selected.
- if Dro = "true" or Dee = "true", then set Dres to "true".
- if Dres = "true" or Dop = "true", then set Dores to "true".
- set Ddyn to “true” if the Dynamic Commit functional unit is selected.
- set Dip to “true” and Nip to “true” if the Implicit Prepare functional unit is selected.
- set Dcd to “true” if the Completion Diagnostics functional unit-is‘selected.
- set Dhcr to “true” if the Heuristic Containment Required fun€tional unit is selected.
- set Du to "true" if the Unchained Transactions functional-tnit is selected.

- set DI to "true" if either the Commit functional unitQr the One-phase Commit functional unit is selgcted
and if the Chained Transactions functional unit is, also selected.

- set DI to "true" if either or both of the Commit-functional unit and the One-phase Commit functional unit
is selected, and if the Unchained Transactions functional unit is also selected, Begin-Transactipn =
"true”.

- if DI = "true" and Nip = “true”, then'set Npa to "true".
- if Confirmation = "always", then set Dcr to "true", otherwise set Nsupest to "true".

- set Dcsr to “true” if the Commit functional unit is selected and the Dynamic Commit functional ufit is
not selected, or the Dynamic Commit functional unit is selected and Subordinate-may-send-ready i set
to “true”.

- set Dcrr to “true*ifithe Dynamic Commit functional unit is selected and Superior-may-send-ready i$ set
to “true”.

- if DI = “trugtand Dco = “true” then set Nsupco to “true”.
- if DI =*{rue” and Dco = “false” then set Nsupop to “true”.

- iBI'= "true" and Dco = "true", then set Ncora to "true".

ToHoT

- if DI = "true" and Dop = "true" and Ddyn = "true", then set Nopra to "true".

- if DI = "true" and (Dcsr = “true” and Dcrr = “true” and Check-ready-directions is absent or set to “true”)
or (Dcsr = “true” and Dcrr = "false"), then set Ntch to “true”.

- if Dee = "true" and DI = "true", then set Neera to "true".

- if DI = "true" and Dcsr = "true" and either Dcrr = "false" or Ntch = "true", then set Dex to "true" and Nex
to "true".

[X] Action related to TP-PREPARE indication, TP-READY indication, or TP-ONE-PHASE indication on the
superior dialogue.
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- if Dsup is "true" then set Npa to "true”.
[y] Action related to TP-COMMIT request.
- set Nt to "true”.

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

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

- set Nt to "false".

setNstbop-to—fatse™

- set Nsupop to "false".

- set Nsupco to "false".

- set Ntch to "false".

- set Nopr to "false".

- set Nror to "false".

- set Nopra to "false".

- set Neer to "false".

- set Nunki to "false".

- set Nsopex to "false".

- set Nex to "false".

- set N2exp to "false".

- if there exists at least one dialogue with DI set to ‘tfue" then:
- if on the dialogue where Dsup is "true", Dl is<'false", then set Nr to "true" and set Npa to "true".
- if Nr = “false” and Nip = “true”, then set Npa to “true”.
- if there exists a subordinate dialogue Wwith DI = “true” and Dco = “false” then set Nsubop to “truef.
- if there exists a superior dialogué where Dl is “true” and Dco is “true”, then set Nsupco to “true”.
- if there exists a superior dialogue where DI is “true” and Dco is “false”, then set Nsupop to “true’|.
- if there exists a dialogue/where DI = “true” and Dco = "true", then set Ncora to "true”.

- if there exists a stperior dialogue where DI = “true” and Dop = "true" and Ddyn = "false", then set
Ncora to "true'(

- if there exists“a subordinate dialogue where DI = “true” and Dop = "true" and Ddyn = "false", then
set Nopra.to "true".

- if thére' exists a dialogue where DI = “true” and Dop = "true" and Ddyn = "true", then set Nopfa to
"true’™.

sifthere exists a dialogue where D2exp = “true”, then set N2exp to "true".

—ifthere exists a diatogue where Dex = “true™, then Set Nex (o e ™
- if there exists a dialogue where Dsopex = “true”, then set Nsopex to "true”.

-if Nr = "false" and on the superior dialogue (Dcsr = “true” and Dcrr = “true” and Check-ready-
directions is absent or set to “true”) or (Dcsr = “true” and Dcrr = "false"), then set Ntch to “true”.

[A] Action related to TP-READ-ONLY request.
- set Nt to “true”.
- set Nror to “true”.
[B] Action related to TP-READ-ONLY indication.
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- set Droi to "true".

- if either of a TP-EARLY-EXIT indication or a TP-READ-ONLY indication has been received for all
coordinated subordinate dialogues and Nee is "true" and Nr is "false", then set Neera to "true".

- if Du = "true" and De = "false" and Dg = "false", then set DI to "false".
- if Du ="true" and D2exp = "true", then set D2exp to "false" and N2exp to "false".
- if Du = "true" and Dex = "true", then set Dex to "false" and Nex to “false".

- if Du = "true" and Dsopex = "true", then set Dsopex to "false" and Nsopex to "false".

—if-there-existsadtatogue-where-DZexpis—trae’thersetN2exptotroe™:

- if there exists a dialogue where Dex is “true”, then set Nex to "true".

- if there exists a dialogue where Dsopex is “true”, then set Nsopex to "true".
[C] RAction related to TP-ONE-PHASE request.

- set Nt to “true”.

- set Nopr to “true”.

[D] Action related to TP-ONE-PHASE indication.

- set Dopi to “true”.

- if Du = "true" and D2exp = "true", then set D2exp to "false" and N2exp to "false".
- if Du = "true" and Dex = "true", then set Dex to "false" and Nex.to "false".

- if there exists a dialogue where D2exp is “true”, then set N2exp to "true".

- if there exists a dialogue where Dex is “true”, then set Nex to "true".

[E] Pction related to TP-COMPLETION-REPORT indication.

—_—

- set Dcra to “false”.

[F]I Rction related to TP-COMMIT indication for.a subordinate dialogue.
- if Dcd = “true”, then set Dcra to “true™

[G] RAction related to TP-EARLY-EXIT request.

- set Nt to “true”.

- set Neer to “true”.

[H] Action related to TP-EARLY-EXIT indication.

- set Deei to "true*.

- if either of a~IlP-EARLY-EXIT indication or a TP-READ-ONLY indication has been received fqr all
coordinated‘subordinate dialogues and Nee is "true" and Nr is "false", then set Neera to "true".

- if Duis\'true", set Dl to "false".

- ifDu'="true" and D2exp = "true", then set D2exp to "false" and N2exp to "false".

- #Du = "true” and Dex = "true”_then set Dex to "false” and Nex ta "false"
- if Du = "true" and Dsopex = "true", then set Dsopex to "false" and Nsopex to "false".
- if there exists a dialogue where D2exp is “true”, then set N2exp to "true”.

- if there exists a dialogue where Dex is “true”, then set Nex to "true".

- if there exists a dialogue where Dsopex is “true”, then set Nsopex to "true".

[J] Action related to TP-UNKNOWN indication.

- set Nunki to "true".

- set Dhr to "false".
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[K] Action related to TP-UNKNOWN-COMPLETE indication.

- set Nunki to "false".

[L] Action related to TP-READY indication on the superior dialogue.

A5

- if Du = "true" and Dex = "true", then set Dex to "false" and Nex to "false".

- if there exists a dialogue where Dex is “true”, then set Nex to "true".

Node Crash

ISO/IEC 10026-2:1998(E)
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Ul will be placed into the initial state through local means. If the node is in the ready or decided)€o

, the state tables will be reinstantiated in state 20 for all dialogues having a coordination” lev
mitment, with the following predicates set to true: Db, Dhr, DI, Dsup (for the superior dialogue; fals
ther dialogues), Npa, Nt.

Keys

e state table:
pach column (except the left one) represents a state;

pach row represents a service primitive (optionally with attributes).

w the number of each state, the predicates that are always tr(ein this state are listed. The predid
ot have to be tested within the state table. This information iS/given to help the reader.

intersection of a row and a column represents all transitions that may be fired in the given state fo
N service primitives. This intersection contains zere, ‘'one or more subcells that represent ea
Bition.

mple 1:

2
~Dsup
TP-DEFERRED-END-DIALOGUE req DI
"De

2
[d]

left column lists service primitives which are the input events. When the service primitive is followe
the event shall be appliéd to all coordinated dialogues; if there is not at least one coordinated dialo
and only then is the event applied to the node contingency table.

e upper part of the subcell, some variables may be listed. The transition is fired only if all the varig
 in the cell havethe required value; in the example above, DI shall be "true" and both Dsup and De
alse" ("Dsupimeans NOT Dsup) in order for the transition to fire.

e middle©fithe subcell a number indicates the resulting state; in the example, the resulting state is 2

b resUlting state is followed by an "*", then this is the resulting state of all coordinated dialogues; in
thetactions are performed only once.
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e lower part of the cell, the action(s) to be periormed are listed In square brackets. Zero, one, or n

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

nore
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Example 2:
11
DI
Dsup
TP-HANDSHAKE indication Dh
Dsh
10
ADsup
Dsh
10
[o][p]
For ja given state and a given service primitive, if more than one subcell appears, the upper onessha
congidered first. At most one transition shall be fired for each intersection. If no transition fires, ,it.is-tre
as @ blank intersection. In the example above, if Dsup is "false" and Dsh is "true", the transition.in the bo
subgell fires, the actions [0] and [p] are executed and the resulting state is 10.

A7

For g given state and a given service primitive, if no transition applies, i.e., the relévant intersection is b

then

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

NOTE - See ISO/IEC 10026-3 for information on why blank intersections involving“indications and confirms sha
occuyr.

A.8
This|

NOTE - this can only occur if the node was a root node in the transaction and a TP-READ-ONLY indication or &
EARLY-EXIT indication has been issued for all dialogues that were involved in the transaction.

A.8.L Node Contingency Table related vafiables

A nyimber of variables are used exclusively in the Node Contingency Table. The name of these varig
starfs with an "X" to distinguish them.from Node-related variables; they are the following:

Kcia (Completion Indication;Allowed): this variable, when set to "true", indicates that the transaction
the termination phasesa TP-DONE request is not owed, and that a TP-COMMIT-COMPLETE indicgtion
Dr a TP-ROLLBACKECOMPLETION indication may be issued.

COMPL ETE indication can he issued

Blank Intersections

the issuance of the service primitive is illegal. If the service primitive is a.réguest or a response,

Node Contingency Table
table is utilised if and only if the following conditions are true:
there is a transaction at the TPSUI;

there are no longer any coordinated dialogues.

Kcri (Completiah"Request Issued): this variable, when set to "true", indicates that a TP-COMMIT req
br a TP-ONESPHASE request has been issued by a TPSUI with no coordinated dialogues, and that g TP-
COMMIT indication or a TP-ROLLBACK indication may be issued.

ank,
then

| not

bles

is in

Lest

Kdo, (Done Owed): this variable, when set to "true", indicates that a TP-DONE request is owed frgm a
TRSUI with no coordinated dialogues before a TP-COMMIT-COMPLETE indication or a TP-ROLLBACK-

- Xrbck (RollBaCK): this variable, when set to "true", indicates that the current transaction is being rolled
back.

A.8.2 Node Contingency Table

If one of the services below is invoked when there is no coordinated dialogue remaining, then the
"Predicates" are checked to determine whether the service is valid. Then the "Values to set" actions are
implemented.
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Service

Predicates

Values to set

TP-COMMIT req

Nr, *Nt, Npa, Ncora

Nt to "true", Xcri to "true"

TP-COMMIT ind

Nr, Nt, Xcri, ~Xdo,
AXrbck

Xdo to "true"

TP-DONE req

Nr, Nt, Xdo

Nfa to "false", Npa to "false"; Xdo to "false";
Xcia to "true"

TP-COMMIT-COMPLETE ind

Nr, Nt, Xcri, Xcia

Nr to "false", Nt to "false", Xcia to "false",
Xcri to "false", Npa to "false"

TP-ROLLBACK req

Nr, ANt

Xdo to "true", Xrbck to "true"

TP-ROLLBACK ind

Nr, ("Nt or Xcri)

Xdo to "true", Xrbck to "true", Xcri torfalse"

TP-ROLLBACK-COMPLETE ind

Nr, Nt, ~Xdo, Xrbck,
Xcia

Nr to "false", Nt to "false", Xrbck to''false",
Npa to "false"

TP

DNE-PHASE req

Nr, ~Nt, Npa, Nopra

Nt to "true", Xcri to "true”

A.9| Service State Table

Table A.1 contains the OSI TP Service State Table.
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Table A.1 (1 of 48) - Service State Table
State 1 2 3 4 5 6 7 8 9 10
Predicates “Dsh | “Dsh | "“Dsh Dsh Dsh Dsh
Dh Dh Dh Dh Dh
Event ~DI DI
TP-DATA req Dsup Dsup
~Dcr ~Dcr
Dsh
2 7
[b] [b]
~Dsup Dsup
Dsh
2 7
TP-DATA ind Dsup Dsup Dsup
Dsh Dsh
2 3 6
"Dsup | “Dsup ~Dsup
Dcr “Dcr “Dgcr
Dsh Dsh
2 3 6
[o] [o] [o]
TP-BEGIN-DIALOGUE req ANdial
((Commit FU not selected and 2
One-phase Commit FU not selected) or [v]
(Unchained Transactions and Nsupest
Begin-Transaction="false")) 2
ie coord level="none" [v]
TP-BEGIN-DIALOGUE req ANdial
((Commit FU selected and ANt
Dynamic Commit FU not selected) and ANsopex
((Chained Transactions) or 2
(Unchained Transactions and W
Begin-Transaction="true") and Nsupest
(neither Read-only or Early-exit selected)) ANt
Nsopex
ie coord level="commitment" (static) 2
and will be two-phase expected.branch [v]
TP-BEGIN-DIALOGUE reg ANdial
((Commit FU selected/and ANt
Dynamic Commit U, not selected) and Ntch
((Chained TransSactions) or ~Nsopex
(Unchained-Transactions and 2
Begin-Transaction="true") and [v]
(Read“only and/or Early-exit selected)) Nsupest
ANt
Ntch
Nsopex
2
M
~Ndial
ANt
ANtch
2
|
Nsupest
ANt
ie coord level="commitment" (static) ANtch
and may be two-phase expected branch 2
depending on tree checking [v]
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Table A.1 (Continued 2 of 48) - Service State Table

11 12 13 14 15 16 16.1 17 18 19 20 21 22 23 24 25
“Dsh [ ~Dsh | "“Dsh ~Dsh
Dh Dh Ddyn
DI DI DI DI DI DI DI DI DI DI DI DI DI DI
Dsup
“Dcr
19
[b]
Dsup
19
Dsuy Dsup
Dsh
11 16
Dsup Dsup
Dcr
Dsh
16

11

[o] [0]
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Table A.1 (Continued 3 of 48) - Service State Table
State 1 2 3 4 5 6 7 8 9 10
Predicates “Dsh | “Dsh | "“Dsh Dsh Dsh Dsh
Dh Dh Dh Dh Dh
Event DI DI
TP-BEGIN-DIALOGUE req ANdial
((Commit FU not selected) and ANt
(One-phase Commit FU selected and Ntch
((Chained Transactions) or AN2exp
(Unchained Transactions and ANex
Begin-Transaction="true") and 2
(Read-only and/or Early-exit selected)) [v]
Nsupest
ANt
Nsupco
ANsupop
Ntch
N2exp
"Nex
2
M
~Ndial
ANt
ANtch
2
|
Nsupest
ANt
Nsupco
ANsupop
ie coord level="one-phase commitment" ANtch
and may be static one-phase exclusive branch 2
depending on whether tree checking [v]
TP-BEGIN-DIALOGUE req ANdial
((Commit FU not selected) and ANt
(One-phase Commit FU selected and AN2exp
((Chained Transactions) or ANex
(Unchained Transactions anc 2
Begin-Transaction="true").and [v]
(neither Read-only.or Early-exit selected)) Nsupest
ANt
ANsupco
Nsupop
N2exp
"Nex
ie coord level="one-phase commitment" 2
and will be static one-phase exclusive branch [v]
TP-BEGIN-DIALOGUE req ANdial
((Commit FU selected and ANt
Dynamic Commit FU selected) and ANsopex
(Unchained Transactions and 2
Begin-Transaction="true") and [v]
(none of Read-only or Early-exit or Nsupest
One-phase selected) and ANt
(Subordinate-may-send-ready="true") ANsopex
and (Check-ready-directions="true" or absent) 2
ie coord level="commitment" (dynamic)
and two-phase expected, not exclusive [v]
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Table A.1 (Continued 4 of 48) - Service State Table
11 12 13 14 15 16 16.1 17 18 19 20 21 22 23 24 25
ADsh | ~Dsh | "“Dsh ~Dsh
Dh Dh Ddyn
~Dl_| DI DI DI DI DI DI DI DI DI DI DI DI DI
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Table A.1 (Continued 5 of 48) - Service State Table

State 1 2 3 4 5 6 7 8 9 10
Predicates “Dsh | ~Dsh | ~Dsh Dsh Dsh Dsh
Dh Dh Dh Dh Dh
Event DI DI
TP-BEGIN-DIALOGUE req ANdial
((Commit FU selected and ANt
Dynamic Commit FU selected) and ANtch
(Unchained Transactions and ~Nsopex
Begin-Transaction="true") and 2
(none of Read-only or Early-exit or [v]
One-phase selected) and Nsupest
(Subordinate-may-send-ready="true") ANt
and (Check-ready-directions="false") ANtch
"Nsopex
ie coord level="commitment" (dynamic) 2
and two-phase expected, not exclusive [v]
TP-BEGIN-DIALOGUE req ANdial
((Commit FU selected and ANt
Dynamic Commit FU selected) and Ntch
(Unchained Transactions and ~Nsopex
Begin-Transaction="true") and 2
(Read-only and/or Early-exit and/or [v]
One-phase selected) and Nsupest
(Subordinate-may-send-ready="true") ANt
and (Check-ready-directions="true" or absent)) Ntch
"Nsopex
2
M
ANdial
Nt
ANtch
2
M
Nsupest
ANt
ie coord level="commitment" (dynamic) Ntch
and may be two-phase expected:‘not exclusive 2
depending on whether tree ehecking [v]
TP-BEGIN-DIALOGUE req ANdial
((Commit FU selected-and ANt
Dynamic Commit FU selected) and ~Ntch
(Unchained\Jransactions and 2
Begin¢TranSaction="true") and [v]
(Read-only and/or Early-exit and/or Nsupest
One-phase selected) and ANt
(Subordinate-may-send-ready="true") ~Ntch
and (Check-ready-directions="false")) 2
ie coord level="commitment" (dynamic) V]
and not two-phase expected, not exclusive
TP-BEGIN-DIALOGUE req Ndial
((Commit FU selected and ANt
Dynamic Commit FU selected) and ANex
(Unchained Transactions and 2
Begin-Transaction="true") and [v]
(none of Read-only or Early-exit selected) & Nsupest
(Subordinate-may-send-ready="false") ANt
and (Check-ready-directions="true" or absent) ANex
ie coord level="commitment" (dynamic) 2
and not two-phase expected, but exclusive [v]
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Table A.1 (Continued 6 of 48) - Service State Table
11 12 13 14 15 16 16.1 17 18 19 20 21 22 23 24 25
ADsh | ~Dsh | "“Dsh ~Dsh
Dh Dh Ddyn
~Dl_| DI DI DI DI DI DI DI DI DI DI DI DI DI
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Table A.1 (Continued 7 of 48) - Service State Table

State 1 2 3 4 5 6 7 8 9 10
Predicates “Dsh | ~Dsh | ~Dsh Dsh Dsh Dsh
Dh Dh Dh Dh Dh
Event DI DI
TP-BEGIN-DIALOGUE req ~Ndial
((Commit FU selected and ANt
Dynamic Commit FU selected) and ANtch
(Unchained Transactions and ANex
Begin-Transaction="true") and 2
(none of Read-only or Early-exit selected) [v]
(Subordinate-may-send-ready="false") Nsupest
and (Check-ready-directions="false") Nt
ANtch
"Nex
ie coord level="commitment" (dynamic) 2
and not two-phase expected, but exclusive [v]
TP-BEGIN-DIALOGUE req ~Ndial
((Commit FU selected and ANt
Dynamic Commit FU selected) and Ntch
(Unchained Transactions and ANex
Begin-Transaction="true") and 2
(Read-only and/or Early-exit selected) [v]
(Subordinate-may-send-ready="false") Nsupest
and (Check-ready-directions="true" or absent)) ANt
Ntch
"Nex
2
M
ANdial
Nt
ANtch
2
M
Nsupest
Nt
ie coord level="commitment" (dynamic) Ntch
and not two-phase expected,.mmay: be exclusive 2
depending on whether tree ehecking [v]
TP-BEGIN-DIALOGUE req ~Ndial
((Commit FU selected-and ANt
Dynamic Commit FU selected) and ~Ntch
(Unchained\Jransactions and 2
Begin¢TranSaction="true") and [v]
Read-only and/or Early-exit selected) Nsupest
(Subordinate-may-send-ready="false") ANt
and (Check-ready-directions="false")) ~Ntch
ie coord level="commitment" (dynamic) 2
and not two-phase expected, not exclusive [v]
TP-BEGIN-DIALOGUE ind ~Ndial
(Polarized Control selected) 3
[w]
TP-BEGIN-DIALOGUE ind ANdial
(Shared Control selected) 2
[w]
TP-BEGIN-DIALOGUE rsp Dsup Dsup Dsup Dsup
(Result = "accepted") Dcr Dcr Dcr Dcr
2 3 5 7
[c] [c] [c] [c]
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Table A.1 (Continued 8 of 48) - Service State Table
11 12 13 14 15 16 16.1 17 18 19 20 21 22 23 24 25
“Dsh [ ~Dsh | "“Dsh ~Dsh
Dh Dh Ddyn
~DI DI DI DI DI DI DI DI DI DI DI DI DI DI
Dsup Dsup | Dsup Dsup
Dcr Dcr Dcr Dcr
Db
14 18 19 23
[] [c] [c] [c]
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Table A.1 (Continued 9 of 48) - Service State Table

State 1 2 3 4 5 6 7 8 9 10
Predicates “Dsh | “Dsh | "“Dsh Dsh Dsh Dsh
Dh Dh Dh Dh Dh
Event ~DI DI
TP-BEGIN-DIALOGUE rsp ANrn ~Nrn Nrn Nrn
(Result = "rejected"”) Dsup Dsup Dsup Dsup
1 1 1 1
[a] [a] [a] [a]
TP-BEGIN-DIALOGUE cnf ADsup | “Dsup | "Dsup Dsup
(Result = "accepted") Dcr Dcr Dcr Dcr
2 3 4 6
[ [c] [ [c]
TP-BEGIN-DIALOGUE cnf "Dsup | ~Dsup | "Dsup Dsup
(Result = "rejected" and ~DI DI ~DI DI
Rollback = "false") “Da “Da "Da "Dar
1 1 1 1
[a] [a] [a] (]
~Dsup | “Dsup | “Dsup ~Dsup
DI DI DI DI
“Da “Da "Da. “Da
25 25 25 25
[p] [p] [p] [p]

TP-BEGIN-DIALOGUE cnf
(Result = "rejected" and
Rollback = "true")

TP-END-DIALOGUE req ~DI
(Confirmation = "true") ADcr
11
[b]
TP-END-DIALOGUE req ~DI
(Confirmation = "false") ADcr
1
[a]
TP-END-DIALOGUE ind ~DI ~DI ~DI ~DI
(Confirmation = "true") ~Dcr ~Dcr Dcr “Dcr
Dsh Dsh
12 12 2 9
[o] [o] [o] [o]
TP-END-DIALOGUE ind ~DI ~DI ~DI ~DI
(Confirmation = "false") “Dcr “Dcr Dcr “Dcr
Dsh Dsh
1 1 1 1
[a] [a] [a] [a]

TP-END-DIALOGUE rsp

TP-END-DIALOGUE cnf

TP-U-ERROR req Dsup Dsup Dsup
~Dcr ~Dcr Dsh Dcr
2 4 6 2 6 6 11
[b] [b] [b]
"Dsup | “Dsup ~Dsup
2 4 2
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Table A.1 (Continued 10 of 48) - Service State Table

11 12 13 14 15 16 16.1 17 18 19 20 21 22 23 24 25
ADsh | ~Dsh | "“Dsh ~Dsh
Dh Dh Ddyn
DI DI DI DI DI DI DI DI DI DI DI DI DI DI
Nrn Nrn Nrn Nrn Nrn Nrn
Dsup Dsup Dsup | Dsup | Dsup Dsup
Db
1 1 1 1 1 1
[a] [a] [a] [a] [a] [a]
Dsup “Dsup | “Dsup Dsup | “Dsup
Dcr Dcr Dcr Dcr Dcr
Db Db
13 15 16 23 24
[c] [c] [c] [c] [c]
"Dsup ADsup ADsup | “Dsup Dsup | "Dsup
DI Db Db
"Da| "Da "Da "Da "Da "Da
1 1 25 25 28 23*
(a] [a] [pln] | [pn] P | [P
Dsup
DI
“Da
25
[p]
~Dsup
Da
Db
23*
[pIrf]
Dsh
1
[a]
1
[a]
1
[a]
Dsup Dsup
Dcr
2 2
[b] [b]
Dsup Dsup
2 2
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Table A.1 (Continued 11 of 48) - Service State Table

State 1 2 3 4 5 6 7 8 9 10
Predicates “Dsh | “Dsh | "“Dsh Dsh Dsh Dsh
Dh Dh Dh Dh Dh
Event DI DI
TP-U-ERROR ind Dsup Dsup Dsup
~Dsh Dsh
5 3 3
Dsup Dsup
Dsh Dsh
2 2
"Dsup | “Dsup "Dsup
“Dcr “Dcr “Dcr
ADsh ADsh
5 3 3
[o] [o] [o]
~Dsup Dsup
Dcr ~Der
Dsh Dsh
2 2 7 7 12 7
[o] [o]
TP-U-ABORT req Dsup Dsup Dsup Dsup
“Dcr “Dcr “Dcr “Dcr
~DI ~DI DI ~DI ~DI ~DI ~DI
1 1 1 1 1 1 1 1 1
[a] [a] [a] [a] [a] [a] [a] [a] [a]
Dsup Dsup Dsup Dsup
"Dcr. “Dcr “Dcr “Dcr
Di DI DI DI DI

23* | 23* | 23* | 23* | 23* | 23* | 23*
Il | [pIA | (eI | (PICF | [PICA | [P | (P

"Dsup | “Dsup "Dsup "Dsup
~DI DI DI DI
1 1 1 1
[a] [a] [a] [a]
"Dsup | “Dsup ADsup "Dsup
DI DI DI DI
23 * 23* 23* 23*
[pIlf] [pIlf] [pIlf] [pIlf]
TP-U-ABORT ind Dsup Dsup | Dsup Dsup
(Rollback = "falSe’) ~DI DI ~DI DI
1 1 1 1
[a] [a] [a] [a]
"Dsup | ~Dsup | “Dsup Dsup
“Dcr “Dcr Dcr “Dcr
DI ~DI DI ~DI ~DI ADI ~DI
1 1 1 1 1 1 1 1 1
[a] [a] [a] [a] [a] [a] [a] [a] [a]
Dx Dx Dx Dx Dx Dx Dx
Dcr ~Dcr Dcr “Dcr
25 25 25 25 25 25 25
[p] [p] [p] [p] [p] [p] [p]
Dar Dar Dar Dar
Dcr ~Dcr Dcr “Dcr
25 25 25 25
[p] [p] [p] [p]
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Table A.1 (Continued 12 of 48) - Service State Table

11 12 13 14 15 16 16.1 17 18 19 20 21 22 23 24 25
“Dsh [ ~Dsh | "“Dsh ~Dsh
Dh Dh Ddyn
DI DI DI DI DI DI DI DI DI DI DI DI DI DI
Dsup Dsup
Dsh
3 3
Dsup
Dsh
2
"Dsup ADsup
“Dcr
"DsH
3 3
[o] [o]
Dsup
Dsh
2
[o]
Dsup Nfa
“Dcr Db
~DI ~DI Du
1 1 1 1 De
(a] [a] [a] [a] 21
Dsup Dsup | Dsup [plle]
~Dcr Dcr Dcr- Nfa Nfa
DI DI Db Db Db
23* 23* 23* 23 * 23* 23 * 23 * 23 * 20 Du 23
(PIIf] | [pItf] | [PItf] | [PIIF] | [PICF] | [PICF] | [oICEY, [ [PICf] [p] "De [p]
ADsup 21
~DI [p]
1 Nfa
[a] Db
ADsup ADsup | “Dsup De
DI 21
23 * 23 * 23 * [p]
[pIlf] [PIff] | [pIlf]
Dsup Dsup Db Db Dsup
DI Nrog ~Du ~Du Db
1 "De "De 23*
[a] 20 21 21* [pIlN
"Dsup [PI01 | [PIMG] | [eIMED
>Der ~Dsup Dsup | ~Db Db
DI ~DI Droi Neer Du Du
1 i 1 1 1 “De De
[a] [a] [a] [a] [a] 20 21 21* Dsup
e B e s e —
~Dcr Dcr Dcr Deei Db Db Db Db
25 25 25 25 1 De De 23 23 *
[p] [p] | [pIn] | [pIn] [a] 21 21+ [p] [pIM
Dar (pPIl] | [pIMM
Dcr
25
[p]
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Table A.1 (Continued 13 of 48) - Service State Table

State 1 2 3 4 5 6 7 8 9 10
Predicates ADsh | ~Dsh | “Dsh Dsh Dsh Dsh
Dh Dh Dh Dh Dh
Event DI DI
TP-U-ABORT ind Dsup Dsup | Dsup Dsup
DI DI DI DI DI DI DI

(Rollback = "true™)
23* 23 * 23* 23 * 23 * 23 * 23 *

Il | [pIA | [PICA | (PO | [PJEA | [PII | [P

ADsup | ADeup | ADsup ADsup
“Dcr ADcr | “Dcr “Dcr
DI DI DI DI
23 * 23* 23 * 23*
[pIrf] [PItf] | [p]If] [pIrf]
TP-P-ABORT ind ~DI ~DI ~DI ~DI ~DI ~DI DI
(Rollback = "false") 1 1 1 1 1 1 1 1 1
[a] [a] [a] [a] [a] fal [a] [a] [a]
Dsup Dsup Dsup Dsup
Dcr Dcr Dcr Dcr
DI DI DI DI
1 1 1 1
[a] [a] [a] [a]
Dx Dx Dx Dx Dx Dx Dx
25 25 25 25 25 25 25
[p] [p] [p] [p] [p] [p] [p]
TP-P-ABORT ind DSup Dsup Dsup Dsup
(Rollback = "true" ~Dcr ~Dcr Dcr Dcr
DI DI DI DI DI DI DI

Diagnostic ~= "begin-tr.-reject")
23* 23 * 23* 23 * 23 * 23 * 23 *

(Il | [pIA | (PIC | (PO | [PJED | [P | (P

"Dsup | “Dsup "Dsup Dsup
DI DI DI DI
23 * 23* 23* 23*
[(pI[f] [(pI[f] [(pI[f] [pIIf]
TP-P-ABORT ind
(Rollback = "true"
Diagnostic = "begin-tr.-reject")
TP-GRANTACONTROL req Dsup Dsup
“Dcr “Dcr
"Dsh
3 3
[b] [b]
~Dsup Dsup
"Dsh
3 3
TP-GRANT-CONTROL ind Dsup | Dsup
2 2
ADsup | “Dsup
ADcr | “Dcr
2 2

[o] [o]
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11 12 13 14 15 16 16.1 17 18 19 20 21 22 23 24 25
“Dsh [ ~Dsh | "“Dsh ~Dsh
Dh Dh Ddyn
DI DI DI DI DI DI DI DI DI DI DI DI DI DI
Dsup Dsup | Dsup
DI
23* 23* 23*
[pIlf] [PIlf] | [pIlf]
ADsup ADsup { ADsup ADroj
Dcr | “Dcr ~Dcr ~Dcr ~Deei
DI Db
23* 23* 23* 23* 23* 23* 23* 23* 23*
[PIIf] | [pIff] | [pIffl | (Il | [Nl | [Nl | [pIffl | [pI(fl | [pIlf]
DI ~DI ~Dsup Db Db Db
1 1 1 1 Droi Du Du Dsup
[a] [a] [a] [a] 1 "De "De Dcr
Dsup [a] 21 21+ 1
Der ~Dsup [p]Nie] | [pIliel | [l
DI Deei Db "Db “Db
1 1 Du Du Dsup
[a] [a] "De De ~Dcr
21 21* 23
(b1 | [pIl] [p]
Db Db Db Db ~Db
Dx Dx Dx Dx De De “Dsup
25 25 25 25 20 21 21* 23 23 *
[p] [p] | [plin] | [pln] [pll | [pI0T | [pI0] [p] [
Dsup
~Dcr ~Droi
DI DI “Deei Db
23* 23* 23* 23 * 23 * 23 * 28 * 23 * 23 *
(PItf] | _[pIff] | [PIIf] | [PIIF] | [PIIF] | [PIENY [PIF] | [PIF] | [PICf]
ADsup
DI
23*
[pIlf]
Db
Dx
23*
[pIlf]
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Table A.1 (Continued 15 of 48) - Service State Table

State 1 2 3 4 5 6 7 8 9 10
Predicates ADsh | "Dsh | "Dsh Dsh Dsh Dsh
Dh Dh Dh Dh Dh
Event ~DI ~DI
TP-REQUEST-CONTROL req Dsup Dsup
Dcr Dcr
Dsh
3 7
[b] [b]
Dsup Dsup
Dsh
3 7
TP-REQUEST-CONTROL ind Dsup Dsup
ADsh "Dsh
2 6
“Dsup "Dsup
“Dcr “Dcr
"Dsh Dsh
2 6
[o] [o]
TP-HANDSHAKE req Dsup Dsup
Dcr Dcr
Dh Dsh
6 8
[b] [b]
“Dsup "Dsup
Dh Dsh
6 8
TP-HANDSHAKE ind Bsup Dsup | Dsup Dsup
Dh Dh Dh
Dsh Dsh
7 7 2 8
~Dsup | “Dsup | “Dsup ~Dsup
Dcr Dcr Dcr “Dcr
Dh Dh Dh
Dsh Dsh
7 7 2 8
[o] [o] [o] [o]
TP-HANDSHAKE rsp Dsup
Dcr
Dsh
3
[b]
Dsup
“Dcr
Dsh
2 6 11
[b]
Dsup
"Dsh
3
"Dsup
Dsh
2
TP-HANDSHAKE cnf Dsup
2 7 12
Dsup
Dcr
2
[t
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11

12

13

14

15

16

16.1 17

18

19

20

21

22

23

24

25

DI

DI

Dsh
Dh

“Dsh
Dh

~Dsh

DI

DI

Ddyn
DI DI

~Dsh

DI

DI

DI

DI

DI

DI

DI

DI

Dsuy
Dh
Dsh
10

"Dsup
Dc
Dh
Dsh
10

[o]
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Table A.1 (Continued 17 of 48) - Service State Table

State 1 2 3 4 5 6 7 8 9 10
Predicates ADsh | ~Dsh | “Dsh Dsh Dsh Dsh
Dh Dh Dh Dh Dh
Event DI DI
TP-HDSKE&GRANT-CTL req Dsup
“Dcr
Dh
Dsh
13
[b]
“Dsup
Dh
ADsh
13
TP-HDSKE&GRANT-CTL ind Dsup | Dsup
Dh Dh
14 2

“Dsup | "Dsup
Dcr “Dcr

Dh Dh
14 2
[0] [0]

TP-HDSKE&GRANT-CTL rsp

TP-HDSKE&GRANT-CTL cnf
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11 12 13 14 15 16 16.1 17 18 19 20 21 22 23 24 25
“Dsh [ ~Dsh | "“Dsh ~Dsh
Dh Dh Ddyn
~DI DI DI DI DI DI DI DI DI DI DI DI DI DI
Dsup
~Dcr
2
[b]
"Dsup
2
Dsup
3
"Dsup
~Dcr
3
[
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Table A.1 (Continued 19 of 48) - Service State Table

State
Predicates ADsh | ~Dsh | “Dsh Dsh Dsh Dsh
Dh Dh Dh Dh Dh
Event DI DI
TP-BEGIN-TRANSACTION req
(Check-ready-directions absent) or

(Check-ready-directions = "true")

ANt
~Dsup
Du
~DI

Dco
Ddyn

"Dres

ANsopex
2
[al
ANt
Dsup
Du
~DI
Dco
Ddyn
Ntch
ANsopex
2
[al
ANt
Dsup

B
Dco
Ddyn
ANtch
Dres
2
[al
"Nt
~Dsup
Du
~DI
Dop
~Dco
"Dres
~Nsupco
“Nsupop
~N2exp
ANex
2
[a]
ANt
Dsup
Du
~DI
Dop
“Dco
Ntch
“Nsupco
~Nsupop
AN2exp
Nex
2
[al
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11 12 13 14 15 16 16.1 17 18 19 20 21 22 23 24 25
ADsh | ~Dsh | "“Dsh ~Dsh
Dh Dh Ddyn
~Dl_| DI DI DI DI DI DI DI DI DI DI DI DI DI
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Table A.1 (Continued 21 of 48) - Service State Table

State 1 2 3 4 5 6 7 8 9 10
Predicates ADsh | ~Dsh | “Dsh Dsh Dsh Dsh

Dh Dh Dh Dh Dh
Event DI DI

ANt
Dsup
Du
~DI
Dop
~Dco
“Nsupco

ANsupop
ANtch
Dres
2
[al
ANt
Dsup
Du
~DI
Ddyn
Dcrr

"Dores
ANsopex
2
[al
ANt
ADsUp
Bu
~DI
Ddyn
Dcrr

Dores
Ntch
“Nsopex
2
[a]
Nt
Dsup

DI
Ddyn
Dcsr
Dcrr
"Dres
~Nex

[al
ANt
~Dsup

~DI
Ddyn
Dcsr
ADcrr
Ntch
ANex

[l
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Table A.1 (Continued 22 of 48) - Service State Table
11 12 13 14 15 16 16.1 17 18 19 20 21 22 23 24 25
ADsh | ~Dsh | "“Dsh ~Dsh
Dh Dh Ddyn
~Dl_| DI DI DI DI DI DI DI DI DI DI DI DI DI
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