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Foreword

ISO/IEC 10026-2:

1998(E)

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
established by the respective organization to deal with particular fields of technical activity. ISO and IEC
technical committees collaborate in fields of mutual interest. Other international organizations, governmental

and non{governmental, in Tiaison with TSO and TEC, also fake part in the work.

In the figld of information technology, ISO and IEC have established a joint technical committee,

JTC 1.

raft International Standards adopted by the joint technical committee are cirgulated to

bodies fgr voting. Publication as an International Standard requires approval by at least-75'% of thg
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Annex A

sting a vote.
nal Standard ISO/IEC 10026-2 was prepared by Joint Technical Committee ISO/IE
d processing.

d edition cancels and replaces the second edition (ISONEE"10026-2:1996), which N
y revised.

of ISO/IEC 10026 is technically aligned with ITU-T Reéommendation X.861, but is not pub
text.

10026 consists of the following parts, under.thie general title Information technology
Interconnection — Distributed Transaction Processing:

1: OSI TP Model

2: OSI TP Service

3: Protocol specification

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

forms an-integral part of this part of ISO/IEC 10026. Annex B is for information only.
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on technology, Subcommittee SC 21, Open systems interconnection, data management and open
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Introduction

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
interconnection into a series of layers of specification, each of manageable size.

The aim
interconr
a)
b)
c)
d)

ISO/IEC
within the

The OSI
distribute

This pan
transacti
separate

ISO/IEC
the local

of Open Systems Interconnection is to allow, with a minimum of technical agreement_oU
ection standards, the interconnection of computer systems

from different manufacturers;

under different management;

of different levels of complexity; and

of different technologies.

10026 defines an OSI TP Model, an OSI TP Service and specifies”an OSI TP Protocol
e Application Layer of the OSI Reference Model.

TP Service is an Application Layer service. It is concerned-with information which can be 1
d transactions, which involve two or more open systems,

t of ISO/IEC 10026 defines a basic OSI TP Seryice. It provides sufficient facilities td
bn processing, and establishes a framework for coordination across multiple TP resd
open systems.

10026 does not specify the interface to local resources or access facilities that are provid
system. However, future enhancement:of‘the standard may deal with these issues.

tside the

available

elated as

support
urces in

ed within

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

Part 2:

oSl 1I'P Service

1 Scop
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maintain

ISO/IEC
Basic Md

ISO/IEC
Naming

ISO/IEC
Associat]

ISO/IEC

D

of ISO/IEC 10026 defines in an abstract way the Distributed Transaction Processing Serv
cation Layer in terms of:

actions and events of the service primitives;
parameter data associated with each service primitive's action and event; and

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

ces within a computer system.

ative references

Wwing standards contain provisions which, through reference in this text, constitute provisio
O/IEC 10026. At the time of publication, the editions indicated were valid. All standards ar

y of applying the most recent-editions of the standards indicated below. Members of 1ISO
registers of currently valid_International Standards.

7498-1:1994, Information technology - Open Systems Interconnection - Basic Reference M
del.

7498-3:1997, ©Information technology - Open Systems Interconnection - Basic Refereng
hnd addressing.

8649:1996, Information technology - Open Systems Interconnection - Service definitio
on Control Service Element.

ce within

bt specify individual implementations or products,:nor does it constrain the implementation ¢f entities

ns of this
b subject

n, and parties to agreements based on this part of ISO/IEC 10026 are encouraged to investigate the

and IEC

bdel: The

e Model:

h for the

10026-1:1998, Information technology - Open Systems Interconnection - Distributed Transaction

Processing - Part 1: OSI TP Model.

ISO/IEC 10026-3:1998, Information technology - Open Systems Interconnection - Distributed Transaction
Processing - Part 3: Protocol specification.

ISO/IEC 10731:1994, Information technology - Open Systems Interconnection - Basic Reference Model -
Conventions for the definition of OSI services.

3 Definitions

For the purposes of this part of ISO/IEC 10026, the definitions 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 request
with the [Confirmation parameter set to "true" has been issued, but has not yet been responded to oy a TP-
END-DIALOGUE confirm, or by a TP-U-ERROR indication.

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

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

- there is tree checking at the node;

- the 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 fanetional unit is not selected; of

- there is tree checking at the node; or

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

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

3.6 handshake indication outstanding+(_: “A dialogue state in which one of the following service prinpitives:

- 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 fo by one
of the following service ptimitives (respectively):

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

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

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

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

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-Y-ABORT request for a coordinated dialogue not issued during the termination phase of.@transaction
and |neither a TP-READ-ONLY indication nor a TP-EARLY-EXIT indication has been\issuefl for the
dialogue.

3.12 rollpack-initiating service primitive  : A service primitive that triggers a rollback; it may bqg either a
rollback-|nitiating request or a rollback-initiating indication.

3.13 stafic one-phase exclusive branch : An exclusive branch on which the coordination level is “one-
phase cgmmitment”.

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

3.14 subordinate dialogue : A dialogue with a subordinate.

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

3.16 subordinate subtree : A subtree of a subordinate.

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

3.18 superior dialogue : The dialogue(with the superior.

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

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

For a TRSUI which dees not have a dialogue establishment indication outstanding, this phase is exited upon
issuance of a TR-EOMMIT-COMPLETE indication or a TP-UNKNOWN-COMPLETE indication pr a TP-
ROLLBACK-COMPRLETE indication.

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

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

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

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

There mLy also be tree checking at a node (including at a root node) as the result of a local decision

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

3.26 twq-phase expected branch : A transaction branch on a coordinated dialogue witly a subordinate, on
which re@dy can be received and either:

- nong of the One-phase, Read-only, and Early-exit functional units are selected;.or

- the Wnchained Transactions functional unit is selected, there is tree checking at the node, and none of
the following service primitives have been issued during the current transaction: TP-ONEK-PHASE
indicption, TP-READ-ONLY indication, or TP-EARLY-EXIT indication;

3.27 us@r error indication outstanding : A state of a dialogue with the Polarized Control functfonal unit
selected| In this state, a TP-U-ERROR indication, issued while‘the recipient had control of the dialpgue and
has neither a handshake request outstanding nor a dialogue. fermination request outstanding, hap not yet
been regponded to by a TP-GRANT-CONTROL request, or,5f the dialogue is coordinated, by a TR-EARLY-
EXIT request or a TP-EARLY-EXIT indication or any rollback-initiating service primitive.

3.28 user error request outstanding : A state .ofé@ dialogue with the Polarized Control functional unit
selected| In this state, a TP-U-ERROR request, issued without having control of the dialogue anfl without
having efther a handshake indication outstandingor a dialogue termination indication outstanding, hgs not yet
been responded to by a TP-GRANT-CONTROL indication, a TP-HANDSHAKE indication| a TP-
HANDSHAKE-AND-GRANT-CONTROL indication, a TP-END-DIALOGUE indication with the Corjfirmation
parametér set to "true", or, if the dialogue'is coordinated, by a TP-EARLY-EXIT request or a TP-EARLY-EXIT
indicatiom or any rollback-initiating service primitive.

4 Abbreviations

Abbrevigtions used in this_part of ISO/IEC 10026 are defined in ISO/IEC 10026-1 (OSI TP Model), except for
the following which are’tsed in some tables:

cnf confirm service primitive;
ind indication service primitive;
req request service primitive;
rsp 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:

blank:

not applicable;

M:
U:
O:
C:

In additi
paramets
52 U

In this p
transacti

53 U
In this pg

-com
- coott
- diald
- diald
- diald

PTESETCE 1S Manaatory;

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

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

bage of the term transaction

art of ISO/IEC 10026, the term "transaction" is used to denoteavdistributed provider-s
bN.

bage of italics for notations

rt of ISO/IEC 10026, the following notations, defined in‘clause 3 or in 10026-1, appear in ita
mitment hinterland;

Hinated dialogue; dialogue is coordinated,
gue establishment indication outstanding;
gue establishment request outstanding;
gue termination indication outstanding;

- diald
- excl
- han
- han

gue termination request outstanding;
sive branch;

shake indication outstanding;

shake request outstanding;

can be received;

can be sent;

rdinate cah/send ready;
rdinate-dialogue;
rdinate.subtree;
riaf,can send ready;

e of the

upported

ics:

rior“dialogue;

- termination phase [of a transaction];
- there is tree checking;

- TPSUI owes a TP-DONE request;

- transaction completion request;

- transaction hinterland;

- transaction subordinate;

- transaction superior;

- transaction tree constraint;

- two-phase expected branch;

-user
- user

error indication outstanding;
error request outstanding.
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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;

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

j) synchronize processing by handshaking;

k) sugport chained or unchained sequences of provider-supported transaction branches for a dialpgue.

A node

grash may result in the TPSP issuing certain TP service primitives moré than once (i.e., TP-COMMIT

indication, TP-ROLLBACK indication, and TP-HEURISTIC-REPORT indication). The TPSP and the TPSUI

are both faware of the node crash through local means.

7 Servitce facilities

7.1

The follopving functional units are defined:

a)

b)

c)

g9)

Fuinctional unit descriptions

Djalogue : the Dialogue functional unit supports the basic services required to establish a|dialogue
between two TPSUIs within which U-ASE primitives may be invoked, signal user-initiated efrors and

Shared Control : the Shared €ontrol functional unit supports both TPSUIs having contrpl of the
dialogue at the same time_and allows them to issue request primitives subject only to thp normal
séquencing constraints of the primitives. For example, data may be transferred by both TPSUIs at the

dialogue at any_paint in time. Many request primitives may be issued only by the TPSUI which has
control of the«dialogue. This restriction is in addition to the normal sequencing constrain{s for the

Handshake : the Handshake functional unit allows the TPSUIs to synchronize their processing with
ope.ariother;

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

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)

)

k)

0)

The Dialpgue functional unit shall always be selected.

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;

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

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

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

rly-exit : the Early-exit functional unit allows a TPSUI to indicate that it is unable to contribyite to the
pork of a transaction, its bound data has not been modified, and that the TPSUI has no_prefdrence as

Ohe-phase Commit: the One-phase Commit functional unit allows a TPSUI that-has no requirement

Cpmpletion Diagnostics: the Completion Diagnostics functional ufit) allows a TPSUI fo signal
ormation related to the completion of a transaction to its superior_FPSUI in the transacfion tree,
luding the severity and reason for a rollback request;

Heuristic Containment Required:  the Heuristic Containment’ Required functional unit fallows a
TPSUI to require its subordinate to contain heuristic conditions; as a result the TPSUI will ngt receive
heuristic reports from the subordinate.

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

For a given dialogue, the One-phase Commit funactional unit may be selected alone (static o
commit) for together with both of the Commit;and Dynamic Commit functional units (dynamic o
commitment).

For a giyen dialogue, the Chained Transactions and Unchained Transactions functional units are

or Unchdined Transactions fungtional units shall be selected.

ve. One

ne-phase
e-phase

mutually
and only
f neither

it nor the One-phase Cemmit functional unit is selected, neither one of the Chained Trafsactions

For a giyen dialogue, if the_.Commit functional unit is selected, then one or more of the following functional

units may also be selected in any combination: Implicit Prepare, Read-only, Early-exit, Cq
Diagnostics, Heuristic:€ontainment Required.

For a gijen dialogug, if the One-phase Commit functional unit is selected and the Commit function
not seleq
Implicit Hrepare, Read-only, Early-exit, Completion Diagnostics, Heuristic Containment Required.

mpletion

al unit is

ted, then one or more of the following functional units may also be selected in any conpbination:

For a giventiatet by rehairetTFransac ers—fune
Dynamic Commit funcuonal unit be selected If the Dynam|c Commlt funcuonal unit is selected,
Unchecked Tree functional unit may also be selected.

may the
then the

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 bran
constraints are defined in the descriptions of the relevant services.

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

ch. Such
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The dial
means th
one choq

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

Commit |

I

|Chained TransactionﬂrL

| Dynamic Commit dynamlc two-phasg commitment wit
unchained transaction branches
|One-phase Commf&—»dynamic one-phase commitment wi

_ [static two-phase commitment with

"lunchained transaction branches

dynamic two-phase commitment or

unchained transaction branches

© |SO/IEC

|One-phase Comm}t

_Ichaining transaction branches
g

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 resulting dialogue types

bgue functional unit must always be selected. Thenm, Yollowing one of the vertical arrows, if any,
at the selection process is continued. If the selection’ process stops (i.e. there is no further
ses not to proceed), then the resulting dialogue type is given on the right hand side.

Choice or
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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 associated 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 serviges)

Unchained
Transactions

TP-BEGIN-TRANSACTION

Dynamic Commit

(no associated\services)

Unchecked Tree

(no associated services)

Implicit Prepare

(no assoclated services)

Read-only TP-READ-ONLY
TP:UNKNOWN
TR-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

Completion TP-COMPLETION-REPORT
Diagnostics

Heuristic Containment (no associated services)
Required
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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 ghows 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 TPSWUVto invoke specific U-
ASE seryices on a dialogue, constrained by the TPSP.

7.4  Sfructure 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 "Serpvice and parameters" subclause describes the service primitives and their parameters.

The congtraints or conditions on the presence or values of these parameters are described in this supclause.

7.4.3 '|Sequences of primitives" subclause

The "Seguence of primitives" subclause is included for certain services; it shows the relationship in time
between|the service request and the resultingrindication, and, if applicable, the subsequent responsg¢ and the
resulting|confirm.

7.4.4 'ITPSUI conditions" subclause

The "TPHUI conditions" subclause applies to certain requests and responses only; it specifies prernequisites
for the rgspective request or tesponse to be issued by the TPSUI. TPSUI conditions cannot be monitored by
the TPSP, nevertheless it i§ vital for orderly cooperation of the TPSUI and for atomicity that they are pbeyed.

TPSUI copnditions inclute

- the gtate of bound data;
- the quccess-of synchronization.

7.4.5 'ITPSP constraints" subclause

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

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

Information on which constraints are based includes

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

10
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- cont

rol 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

: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.

Effects include

- initiating or terminating the dialogue or the transaction;

- cont

- sup€frior or subordinate status;
- change of the coordination level;

-inth

NOTE - H

10026-3.

7.4.7

There is

-ono
- befo

The "Collisions" subclause describes any effects on a service réquest or response caused by collisi
service grimitive issued by the partner TPSUI.

NOTE - t

for that service.

‘ICollisions" subclause

fol of the dialogue;

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

A collision of two requests if the requests have been issued:

hposite sides of the same dialogue; and
e the indication resulting from the request issued on the other side is either issued or suppr

us a collision subclause does not appear for an indication or confirm primitive.

ffects of a service primitive on certain lower layers facilities (e.g. Session tokens) are_described i ISO/IEC

pssed.

bn with a

In generE, the effects of a collision involving a partictlar service are described in the "Collisions" spbclause

These effects include

- suppgression of an indication;
- gengdration of a different indication;

7.5 Effects of dialogue termination

Whenev
TPSUI f
terminati

For a pa

- TP-HND-PIALOGUE request with the Confirmation parameter set to "false”;
- TP-BND-DIALOGUE indication with the Confirmation parameter set to "false";

-TP-

pbr the dialogue;~except TP-HEURISTIC-REPORT indication, which may be issued d
pn phase of the transaction.

ticular TRSUL, a dialogue is terminated by one of the following service primitives:

ND-DIALOGUE response:

br a dialogue is terminated for a particular TPSUI, no further service primitives are issug¢d to the

ring the

- TP-END-DIALOGUE confirm;

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

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

- TP-U-ABORT request;

- TP-U-ABORT indication;

- TP-P-ABORT indication;

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

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

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

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

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,

d) the parameters associated with each service.

B|ankS |r +h Bakanaatak [ FETECN-N == H + oot +lo e PN ST -G = Py BaraRRetak
e parariCteTS Curartrririarcarc S—at a i~ SCTvicC o veTaS o parartctersT

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
Recipient-AEl-Identifier
Recipient-TPSU-Title
Functional-Uniis
Quiality-of-Sernvice
Application-Context-
Name
Begin-Jransactign
Confirmation
Result
Diagnostic
Rollback
Superior-may-sepd-ready
Subordinate-may-send-
ready
Check-ready-dirdctions
User-Data

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

TP-U-ERROR reg/ind Dialogue 10.4

TP-U-ABORT reg/ind Dialogue 10.5 Rollback
User-Data

TP-PFABORT 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-Urdency

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

GRANT-CONTROL

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

TP-DEFERRED-END- reg/ind Dialogue 14.6

DIALDGUE

TP-DEFERRED-GRANT- reg/ind Dialogue 14.7

CONJTROL

TP-PREPARE req Dialogue 14.8 Data-Permitted

TP-PREPARE ind Dialogue 14.9 Data-Permitted

TP-READY ind Dialogue 14.10

TP-JQOMMIT req TPSUI 14.11

TP-JOMMIT ind TPSUI 14.12

TP-DONE req TRSUH +4-43 HeuristicReport
Severity
Completion-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 Dialngup 14 22 Qp\/prify
User-Data
TP-DNE-PHASE req TPSUI 14.23
TP-DNE-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-Datga
Diagnostic
NOTE - The method for identifying the appropriate dialogue for the service \primitives which are assoc|ated with a
particular dialogue is a local matter.

9 Data

91 O

Data tragsfer is performed within the framework of\OSI TP by issuance of the service primitives o

one or n
primitive
NOTE - T|
constraing

92 D
9.21 |

This ser
used to 9

This ser
service p

transfer

Verview of data transfer

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

P-DATA may not only be used to medel data transfer but also to model any other U-ASE services th
ed by the TPSP (see ISO/IEC 10026-3 for constraints on such services).

pta transfer service, TP-DATA

Purpose

ice represents_the capability of a TPSUI to transfer data. From the standpoint of the T§
pecify the eoardination between data transfer and other OSI TP services.

ice is never invoked as such, but is used in the OSI TP Service Definition to represent ar
rimitive.within the OSI TP framework.

This sery

ffered by
P service

At may be

PSP, it is

y U-ASE

ice\is associated with one particular dialogue.

9.2.2 Primitives and parameters

Table 4 |

ists 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

transacti
- TP-
- TP-
- TP-
- TP-
- TP-

on:
PREPARE request;

DA

I_I'"\D\II ;I Id;bat;Ul L]
READ-ONLY indication;
DNE-PHASE indication; or
FARLY-EXIT indication.

If the diafogue 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 the Po
- the

- the
to"

The reci

arized Control functional unit is selected

recipient shall not have control of the dialogue; or

frue” shall have been issued during the current transaction.

ient 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 indication outstanding.

If the di
transacti

hlogue is coordinated, none of the follewing services shall have been issued during thg
DN

- TP-RREPARE indication;

- TP-READY indication;

- TP-READ-ONLY indication;

- TP-ONE-PHASE indication; or

- TP-H
If the dia
9.25

A TP-DA
ERROR

A TP-DA
initiating

ARLY-EXIT indication.
ogue is coordinated;thie current transaction shall not be in the termination phase.
Collisions

TA indicationsis not issued to a TPSUI if there is a collision of the TP-DATA request and
request.

TA indication is not issued for a coordinated dialogue after a TP-EARLY-EXIT request or a
setvice primitive,

dialogue shall be coordinated and a TP-PREPARE request.with the Data-Permitted parameter set

e current

a TP-U-

rollback-

A TP-DATA indication is not issued for a coordinated dialogue after a transaction completion 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; 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.

10.2 Dialogue Establishment service, TP-BEGIN-DIALOGUE

10.2.1 Purpose

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

This ser\ice is associated with one particular dialogue.

10.2.2 Primitives and parameters
Table 5 l|sts the TP-BEGIN-DIALOGUE primitives and their parameters.
Table 5 - TP-BEGIN-DIALOGUE primitives and their parameters

TP-BEGIN-DIALOGUE
parameters req | ind [ rsp)} cnf
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
Diagnosti¢
Rollback
Supérior-may-send-ready
Stbordinate-may-send-ready
Check-ready-directions
User-Data

SOZICZZCcccczza
000

0L

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

10.2.2.1 | Initiating-AP-Title, Initiating-API-ldentifier, Initiating-AE-Quialifier, and Initiating-AEIl-ldentifi¢r

are parameétérs optionally provided by the TPSP. They give information about the application-entity-igpvocation
of the T&Hﬁ%ﬁaﬁﬁfﬂ%ﬂ%@%@%@tﬁ(i' -

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

cCOoOO0n

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.

These parameters are of type AP-Title, API-Identifier, AE-Qualifier, and AEI-Identifier, respectively, as
defined in ISO/IEC 7498-3.
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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 of type-Quality of Service-as-definedin1SO 8649,

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

10.2.2.7 | Application-Context-Name : this parameter specifies the application context to- be used for the
dialogue| It is of type Application Context Name as defined in ISO 8649.

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

a) "false", when the subordinate TPSUI will not initially be a participant in;-atransaction;
b) "true", when the subordinate TPSUI will initially be a participant ina transaction.

10.2.2.9 |Confirmation is used to specify whether confirmed dialogue establishment is required. It g$hall take
one of the following values:

a) "alyays", when confirmed dialogue establishment is required;
b) "nepative”, 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 ohe of the
following|values:

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

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

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

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

b) "re¢ipient<tpsu-title-unknown" when the TPSP cannot find the requested TPSU-Title at the recigient;

) "tpsu-not-available{permanent)” when the dialogue request I1s recognized as being valid, but the
addressed TPSU is not available due to a permanent failure. It is not worth trying again until the failure
has been repaired,;

d) "tpsu-not-available(transient)" when the dialogue request is recognized as being valid, but the
addressed TPSU is not available due to 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 - It is recognized that, with respect to diagnostic values, work is still in progress to provide an integrated
treatment across all the layers of the OSI Reference Model.

10.2.2.12 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-valug has the
same usage and semantics as the TP-ROLLBACK indication. This value occurs-on*a TH-BEGIN-
DIALOGUE confirm if the dialogue is coordinated, the Result parameter is set to 'rejected(proyider)" or
"rejected(user)”, and the TP-BEGIN-DIALOGUE confirm is issued after a_tnansaction cgmpletion
request,

NQTE - the Rollback parameter will be set to "true" after a TP-READ-ONLY- request or a TP-ONE-PHASE
reduest if the TPPM has bound data or there is bound data in the subordinatesstibtree.

b) "false”, otherwise.

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

a) "false", when the superior will not send ready;
b) "true", when the superior will send ready as soon asit\s able.

10.2.2.14 Subordinate-may-send-ready is mandatery when the Dynamic Commit functional unit is|selected
and is alysent otherwise. This parameter is used to-specify whether the subordinate will issue a ready signal
or one-phase signal to the superior as soon as jtis'able. It shall take one of the following values:

a) "false", when the subordinate will not send ready;
b) "true", when the subordinate will send ready as soon as it is able.

10.2.2.1% Check-ready-directions/~ is mandatory when the Dynamic Commit and Unchecked Tree functional
units are|selected and the Begin-Transaction parameter is set to "true", and is absent otherwise. It $hall take
one of the following values:

a) "true", when the TRSP-shall check that the settings in the subordinate’'s subtree of the Supefior-may-
sernd-ready and Supordinate-may-send-ready parameters can not lead to a deadlocked transaction
treg;

b) "falge"”, when the TPSUIs will take responsibility for ensuring that created transaction treep will be
viable.

10.2.2.16 “User-Data is an optional parameter that may be present in the request/indication andfor in the
response/confirm. ThiS parameter may be present in the response/coniirm only i the Result parameter is set
to "accepted" or "rejected(user)".

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

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

10.2.3 Sequence of primitives

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

TP-BEGIN-DIALOGUE
request

TP-BEGIN-DIALOGUE

N indication I

Figure 2 - Unconfirmed TP-BEGIN-DIALOGUE sequence of primitives
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The time sequence diagram of figure 3 shows the dialogue establishment sequence of primitives when the
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Figure 3 - Confirmed TP-BEGIN-DIALOGYE sequence of primitives

[PSP constraints on TP-BEGIN-DIALOGUE request

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

ore than once for a particular dialpgue.

BEGIN-DIALOGUE request islused to establish a coordinated dialogue, the current transag
the termination phase.

hlogue will have a coordination level of "one-phase commitment”, then there shall no
bn branch.

be a static one{phase exclusive branch, then there shall not be a two-phase expected brar
be a two-phase expected branch, then there shall not be a static one-phase exclusive brar
be an exclusive branch, then there shall not be an existing exclusive branch.

hamic Commit functional unit is selected and the Begin-Transaction parameter is set to "trug

ice primitive shall be issued as the fitst service primitive for the particular dialogue and shall not be

tion shall

superior

there is

reeehecking, 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
issued more than once for a particular TPSUI.

10.2.7 [Kffects 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 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 cdialogue is initiplized to
"commitment”;

b) if the One-phase Commit functional unit is selected and the Commit fdnctional unit is not seldcted, the
codrdination level of the dialogue is initialized to "one-phase commitment”;

otherwide the coordination level of the dialogue is initialized to "none":

If the diglogue is coordinated and the Confirmation parameter is Sét'to "negative”, the recipient bgcomes a
participant in the same transaction as the requestor by manigulating bound data or issuing any service
primitive$ other than a TP-BEGIN-DIALOGUE response withixthe Result parameter set to "rejectgd(user)";
otherwis¢ if the dialogue is coordinated and the Confirmation parameter is set to “always”, the [recipient
becomeg a participant in the same transaction as ¢he* requestor by issuing a TP-BEGIN-DIALOGUE
responseg with the Result parameter set to “accepted”.

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

10.2.8 TPSUI conditions on TP-BEGIN-DIALOGUE response

If the diafogue 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.

Bound dpta handled by the~FPSP shall not be changed prior to the issuance of a TP-BEGIN-DIALOGUE
response.

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

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

NOTE - Indieations—may-be-issuedtorthe—dialeguebefore FR-BEGIN-DIALOGUEresponse{Herexamplea TP-DATA
indication).

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.
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10.2.11 TPSP constraints on TP-BEGIN-DIALOGUE confirm

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

10.2.12 Effects of a TP-BEGIN-DIALOGUE confirm

If the Result parameter is set to "accepted”, the dialogue is established.

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

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

the

same usage and semantics as a TP-ROLLBACK indication; the TPSUI owes a TP-DONE request,

b) if the TP-BEGIN-DIALOGUE confirm is issued with the Rollback parameter set to “false", for the only
coordinated dialogue, before the transaction is in the termination phase, there is no longer a distributed

transaction by initiating new transaction branches, or terminate the transaction through the’use of a

tra

10.2.13

A TP-BH
issuing &
103 D

10.3.1 |
This opti

terminat¢ a dialogue.

This sery

10.3.2 H
Table 6 |

Confirma

proi/ider-supported transaction; in such a situation, the TPSUI shall either continue with the current

saction completion request or TP-ROLLBACK request.
Collisions

GIN-DIALOGUE confirm is not issued to a TPSUI which has already terminated the diglogue by
TP-U-ABORT request, or to a TPSUI which has received a TP-P-ABORT ‘indication.

alogue Termination service, TP-END-DIALOGUE

Purpose

pnally confirmed service is used to terminate a dialogue,~ Either the superior or subordipate may

ice is associated with one particular dialogue.

Primitives and parameters
sts 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(=)

tion is a parameter that indicates whether the TP-END-DIALOGUE request will be confirmed. It

shall tak

a) "tr
ter

b) “fal
10.3.3

The tim
service i

one of the following values:

", when confirmation is required and dialogue termination is conditional (confirmed [dialogue
ination service);

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

equence-of primitives

sequence diagram of figure 4 shows the dialogue termination sequence of primitives when the
not’confirmed.

TPSP

TP-END-DIALOGUE

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
service is confirmed.
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TPSP

TP-END-DIALOGUE
request

TP-END-DIALOGUE
indication

TP-END-DIALOGUE
response

S

TP-END-DIALOGUE
confirm

Figure 5 - Confirmed END-DIALOGUE sequence of primitives

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

10.3.4 TPSP constraints on TP-END-DIALOGUE request

The regyestor shall have neither a dialogue establishment request outstanding nor a dialogue establishment
indicatiop outstanding.

The reqyestor shall have control of the dialogue and shall not haye @ user error indication outstanding.

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

The coo:[iination level of the dialogue shall be "none".

The reqliestor shall have neither a dialogue termination request outstanding nor a dialogue tefmination
indicatiop outstanding.

10.3.5 [ffects of a TP-END-DIALOGUE request

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

10.3.6 TPSP constraints on TP-END-BIALOGUE indication

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

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

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

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

10.3.7 [fféets’of a TP-END-DIALOGUE indication

If the Confirmation parameter 1S set o "1alse”, the dialogue 1S terminated.

If the Confirmation parameter is set to "true" and the recipient had a user error request outstanding, the
recipient has control of the dialogue.

10.3.8 TPSP constraints on TP-END-DIALOGUE response
The requestor shall not have a handshake request outstanding.

The requestor shall have a dialogue termination indication outstanding.

10.3.9 Effects of a TP-END-DIALOGUE response

The 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
parameter set to "true" is not issued to a TPSUI if there is a collision of the TP-END-DIALOGUE request and

1998(E)

a TP-U-ERROR request

A TP-EN
request;
dialogue

A TP-EN

which has issued a TP-END-DIALOGUE request with the Confirmation parameter settotrue"; inste
P-ABORJ indication with the Diagnostic parameter set to "end-dialogue-collision” js\issued.

A TP-EN
issuing

104 U
10.4.1 §

This ser
response
dialogue

The desq
This sery
10.4.2 ¢
Table 7|

10.4.3 {

The time

D-DIALOGUE indication is not issued to a TPSUI which has issued a TP-BEGIN-TRANSY
instead, a TP-P-ABORT indication with the Diagnostic parameter set to "begin-fransag
collision" is issued.

D-DIALOGUE indication with the Confirmation parameter set to "true" is potiissued to

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

ber Error Reporting service, TP-U-ERROR

Purpose

ice is used to notify a partner TPSUI of a processing“error occurrence; it also serves as a
to the handshake service, to the handshake: with grant-control service, and to the ¢
termination service.

ription of the error may be communicated by:the TPSUI, using TP-DATA.

ice is associated with one particular dialogue.

Primitives and parameters
sts the TP-U-ERROR primitives.
Jable 7 - TP-U-ERROR primitives

TP-U-ERROR
no parameters | reqg | ind

bequence of primitives

sequence‘diagram of figure 6 shows the TP-U-ERROR sequence of primitives.
TPSP

TP-U-ERROR

ACTION
tion-end-

a TPSUI
hd, a TP-

logue by

negative
onfirmed

request '

TP-U-ERROR

N indication '

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

7, the TP-HANDSHAKE may be replaced by a TP-END-DIALOGUE with Confirfation set
Polarized Control functional unit has been selected, a TP-HANDSHAKE-AND-GRANT-CON

'PSUI conditions on TP-U-ERROR request

uestor has a handshake indication outstanding, synchronization wasnot successful.

PSP constraints on TP-U-ERROR request
estor shall not have a dialogue establishment indication outstanding.

plarized Control functional unit is selected, the requeStor shall not have a handshake
ing.

lected and the requestor has a handshake indication outstanding.

hlogue is coordinated, none of the .fallowing services shall have been issued during thg
bN:

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

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

Fffects of a/TP-U-ERROR request

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

to "true"
TROL.

request

estor shall not have a dialogue termination request-outstanding unless the Shared Control functional

estor shall have neither a user error request outstanding nor a user error indication outstandling.

e current

Hing or a

10.4.7 1

(PSP constraints on TP-II-ERROR indication

The recipient shall not have a dialogue establishment request outstanding.

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

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

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

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.

10.4.9 Collisions

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

A TP-U-ERROR indication is not issued for a coordinated dialogue if a TP-EARLY-EXIT, Feégues$t or any
rollback-nitiating service primitive has been issued during the current transaction.

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

-a TR-ROLLBACK indication is issued unless a rollback-initiating service primitive has alregdy been
issug¢d for the current transaction; the Diagnostic parameter will be’,set to “user-data-trapsaction-
completion-collision” if there is a coordinated dialogue with the Completion Diagnostics functional unit
selegted;

-a TH-P-ABORT indication will be issued with the Diagnostic parameter set to "user-protocol-erfor" if the
trandaction can not be rolled back.

10.5 User Abort service, TP-U-ABORT

10.5.1 PRurpose

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

This seryice is associated with one particulardialogue.
10.5.2 Primitives and parameters

Table 8 ljsts the TP-U-ABORT primitives and their parameters.
Table.8 = TP-U-ABORT primitives and their parameters

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

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

a) "truet,Sf the transaction in which the recipient is a participant is being rolled back; this valug has the
same usage and semantics as the TP-ROLLBACTK indication.

This value shall occur if all of the following conditions are satisfied:
- 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;

Thifvalue may also occur whenever the TPSP IS in a state such that the rollback of ihg current
trasaction is not required.

NQTE - 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 @nd received by the
superior after TP-ROLLBACK-COMPLETE indication (see ISO/IEC 10026-3 for more information).

10.5.2.2 |User-Data is an optional parameter which may be used to convey.'user-specific semantics
associate¢d with the abort of the dialogue.

10.5.3 $equence 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-U-ABORT sequence of primitives

10.5.4 TPSP constraints on TP-U-ABORT request

The reqyestor shall not have a dialogtie establishment indication outstanding.

For a cogrdinated dialogue, TR-U-ABORT request shall only be issued either:
a) befpre the current transaction is in the termination phase; or

b) durjng the termination of the current transaction, after the issuance of any of the following service
primitives:

- TH-ROLLBACK request;
- TH-ROLLBACK indication;

- TP-EAREY=-EXtTrequest;

- TP-EARLY-EXIT 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.
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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

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

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

If the diglogue is coordinated and the transaction is in the termination phase, thenTPSUI owes a TP-DONE
request.

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

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

10.5.7 [ffects of a TP-U-ABORT indication

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

A TP-UHABORT indication with the Rollback~parameter set to "true" causes a rollback of the¢ current
transactipn.

If a TP-UY-ABORT indication is issued‘for a dialogue with the Chained Transactions functional unit selected,
between|a TP-COMMIT indication.and’the corresponding TP-COMMIT-COMPLETE indication, and|no other
coordinafed dialogues remain after’the TP-COMMIT-COMPLETE indication has been issued, thére is no
longer a|provider-supported transaction; in such a situation, the TPSUI shall either continue with the (then)
current tfansaction by initiating* new transaction branches, or terminate the transaction through the|use of a
transactipn completion request or TP-ROLLBACK request.

If a TP-W-ABORT indication is issued with the Rollback parameter set to “false”, for the only coprdinated
dialogue| before the~transaction is in the termination phase, there is no longer a distributed |provider-
supported transagtion; in such a situation, the TPSUI shall either continue with the current transaction by
initiating [new/transaction branches, or terminate the transaction through the use of a transaction completion
request ¢r 1 P-ROLLBACK request.

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

This service is associated with one particular dialogue.

10.6.2 Primitives and parameters

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

10.6.2.1

the following values:

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

b) "trgnsient-failure” when a transient condition has been encountered;for example, congestion.
be

c) "pr

d) "bepin-transaction-reject” when the TP-BEGIN-TRANSACTION indication is not issued bec
rec|pient is already involved in a transaction or because of a local condition;

e) "enp-dialogue-collision” when two TP-END-DIALOGUE requests with the Confirmation parame
"tr

f) "bepin-transaction-end-dialogue-collision” when a TP-BEGIN-TRANSACTION request and a

g) "uspr-protocol-error" when user data‘has been received or a TP Service request has been iss
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Table 9 - TP-P-ABORT indication and its parameters

TP-P-ABORT
parameters ind
Diagnostic M
Rollback M

Diagnostic is a parameter which describes the type of error which has occurréd. It shall tal

vorth retrying with a reasonable expectation of success;

tocol-error" when a protocol error has been encountered;

" have collided;

LOGUE request have collided;

© |SO/IEC

e one of

Fth trying

It might

ause the
ter set to
TP-END-

ued by a

parfner TPSUI after a transaction-completion request has been issued, and the transactiof can no

lon

N
E

NQTE - it is recognrized that, with respect to diagnostic values, work is still in progress to provide an
tregtment acrassS all the layers of the OSI Reference Model.

true'\df- the transaction in which the recipient is a participant is being rolled back; this value

er be rolled back.

TE - such TP services could be one of TP-U-ERROR request, TP-HANDSHAKE request, TP-DE
D-DIALOGUE request.\\The issuance of a TP-P-ABORT indication in this case implies that a

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

FERRED-
ready or

ivalent signal has @lready been sent, as otherwise a TP-ROLLBACK indication would be issued with the
Diggnostic parameter set to "user-data-transaction-completion-collision".

ntegrated

has the

TOh DOl DACL H
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This value shall occur if all the following conditions are satisfied:

- 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.


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

© ISO/IEC ISO/IEC 10026-2:1998(E)

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 current
trafjsaction is not required.

NQTE - The TPSP is in such a state when a TP-P-ABORT indication disrupts a TP-BEGIN{TRANSACTION
(sgelSO/IEC 10026-3 for more information).

10.6.3 $equence 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 indieation

Figure 9 - TP-P-ABORT sequence of primitives

10.6.4 [ffects of a TP-P-ABORT indication

The dialqgue is terminated. However, if a TP-PsABORT indication is issued for a coordinated dialogue with a
subordinpte during the termination phase of a-transaction or after a TP-PREPARE request has bedn issued
for the diplogue, 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 prepar¢ which is
implicit in] application semantics; the TRSP can not detect such prepares and thus can not warn of heuristic hazards
when failyres occur.

A TP-P-ABORT indication_With the Rollback parameter set to "true" causes a rollback of the¢ current
transactipn.

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

If a TP-R-ABORT indication is issued with the Rollback parameter is set to "false", for the only coprdinated
dialogue] bé€fore the transaction is in the termination phase, there is no longer a distributed [provider-
supportedtransaction;,imsuch—asituation;,the— TP Stt—shatteither continue—with—the—currenttransaction by
initiating new transaction branches, or terminate the transaction through the use of a transaction completion
request or a TP-ROLLBACK request.

If the dialogue is coordinated and the transaction 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[Potarized Controt functionar unit

12.1 Oyerview of the Polarized Control functional unit
In the Pdlarized Control functional unit at most one TPSUI has control of the dialogue atany“point in fime.

When a|dialogue is established, control rests with the dialogue initiator. Subsequently, controll may be
passed by use of a TP-GRANT-CONTROL request or a TP-DEFERRED-GRANTF-CONTROL requliest, and
may be fequested by a TP-REQUEST-CONTROL request. In addition, when a'TP-U-ERROR rg¢quest is
issued in response to a TP-HANDSHAKE indication, or a TP-END-BJALOGUE indication |with the
Confirmgtion parameter set to "true", or a TP-HANDSHAKE-AND-GRANT*CONTROL indication, ¢ontrol 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 lpeginning
of the trgnsaction.

Many request primitives may be issued only by the TPSUI whiefithas control of the dialogue. This restriction
is in addition to the normal sequencing constraints for th@ ‘ptimitives. For example, data may] only be
transferred by the TPSUI that has control of the dialogue® or by a TPSUI that has been issudd a TP-
PREPARE indication with the Data-Permitted parametef:set to "true".

®

The Shafed Control and Polarized Control functionalunits are mutually exclusive, for a given dialogu

12.2 Gtant Control service, TP-GRANT-CONTROL

12.2.1 PRurpose
This senyice is used by a TPSUI to grant control of the dialogue to the partner TPSUI.

This seryice is associated with one-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

HaaHE A

12.2.3 \.;Cq'dcnbc of prHmtves

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

TPSP

TP-GRANT-CONTROL
request

TP-GRANT-CONTROL

co. indication I

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.

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

The reqyestor no longer has control of the dialogue.

12.2.6 TPSP constraints on TP-GRANT-CONTROL indication

The Poldrized 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 diglogue is coordinated, none of the following services shall.have been issued during thé current
transactipn:
- TP-PREPARE indication;
- TP-READY indication;
- TP-READ-ONLY indication;
- TP-DNE-PHASE indication; or
- TP-EARLY-EXIT indication.

If the diafogue is coordinated, the current transactior shall not be in the termination phase.

The recipient shall not have a dialogue terminatiotr indication outstanding.
12.2.7 [Kffects of a TP-GRANT-CONTROL. indication
The recipient has control of the dialogue-

12.2.8 Collisions

A TP-GRANT-CONTROL indication is not issued for a coordinated dialogue if a TP-EARLY-EXIT r¢quest or
any rollback-initiating service\primitive has been issued during the current transaction.
12.3 Request Contiolservice, TP-REQUEST-CONTROL

12.3.1 Purpose

This serpice s’ used by a TPSUI to request control of the dialogue. However, control is nof actually
transferrgd\by this service and the TPSUI to which the indication is issued is not obliged to relinquish|control.

This service 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

12.3.4 TPSP constraints on TP-REQUEST-CONTROL request

© |SO/IEC
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estor shall not have a user error request outstanding.
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PREPARE indication;

READY indication;

READ-ONLY indication;

DNE-PHASE indication; or
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rized Control functional unit shall be sglected for the dialogue.

The recipient shall not have a dialogue establishment request outstanding.

The recipient shall have control of the@ialogue.

The recipient shall not have a user-error indication outstanding.

If the dig
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If the dia

Iring the current transaction.

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

The recipient shallmet have a dialogue termination request outstanding.

12.3.6

Collisions

A TP-RH

P current

logue is coordinated;-a' TP-PREPARE request or a TP-EARLY-EXIT indication shall not have been

FOUEST-CONTROL indication is_not _issued if one of the following service primitives

as been

issued:

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

A TP-REQUEST-CONTROL indication is not issued 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

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

13.2 Handshake service, TP-HANDSHAKE

13.2.1 Purpose

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

This serJice is associated with one particular dialogue.

13.2.2 Primitives and parameters
Table 12{lists the TP-HANDSHAKE primitives and their parameter.
Table 12 - TP-HANDSHAKE primitives and their parameter

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

Confirmgtion-Urgency applies only if the Shared Control functional unithas been selected. It is prgvided by
the requéstor to specify the urgency with which the confirmation is requited. This parameter shall take one of
the folloing values:

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

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

13.2.3 $equence of primitives
The time|sequence diagram of figure 12 shows the TP-HANDSHAKE sequence of primitives.

TPSP

TP-HANDSHAKE
request

TP-HANDSHAKE
indication

TP-HANDSHAKE
response

St

TP-HANDSHAKE
confirm

Figure 12— TP-HANDSHAKE Sequence of primitives

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

13.2.4 TPSP constraints on TP-HANDSHAKE request

The Handshake 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.

The 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
indication outstanding.

13.2.5 TPSP constraints on TP-HANDSHAKE indication

The Hanflshake functional unit shall be selected for the dialogue.

The recipient shall not have a dialogue establishment request outstanding.

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

If the Shared Control functional unit is selected and the dialogue is coordipated, 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 diafogue is coordinated, the current transaction shall\hot be in the termination phase.
The recipient shall not have a dialogue termination indication outstanding.
13.2.6 [Kffects of a TP-HANDSHAKE indication

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

13.2.7 TPSUI conditions on TP-HANDSHAKE response

Synchromization is successful.

13.2.8 TPSP constraints an\FP-HANDSHAKE response

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

13.2.9 TPSRE-tonstraints on TP-HANDSHAKE confirm
A TP-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

This seryice is used by partner TPSUIs to synchronize their processing with one another andotd transfer
control.

This sen|ice 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-CONTRQL
parameter reqg | ind | rsp/| cnf
Confirmation-Urgency M

Confirmgtion-Urgency is a parameter which is provided by the’requestor to specify the urgency wjth which
the confifmation 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) "nofmal" when the TPSUI has no particular delay requirement in receiving the confirm primitive¢. In this
cade, the communication flow may be optimized.by the TPSP.

13.3.3 $equence of primitives

The timg sequence diagram of figure 13 shows the TP-HANDSHAKE-AND-GRANT-CONTROL sequence 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.

35


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

ISO/IEC 10026-2:1998(E) © ISO/IEC

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

If the dialogue is coordinated, a TP-PREPARE request or a TP-EARLY-EXIT indication request
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.

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

shall not

The requestormotonger tas controtof thediatogue:

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

The Hanfishake and Polarized Control functional units shall both be selected for the dialogue.
The recipient shall not have a dialogue establishment request outstanding.

The recipient shall not have control of the dialogue.

The recipient shall not have a handshake indication outstanding.

If the diglogue is coordinated, none of the following services shall have ‘been issued during thg
transactipn:

- TP-PREPARE indication;

- TP-READY indication;

- TP-READ-ONLY indication;

- TP-ONE-PHASE indication; or

- TP-EARLY-EXIT indication.

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

The recipient shall not have a dialogue termination.jiidication outstanding.

13.3.7 [ffects of a TP-HANDSHAKE-AND-GRANT-CONTROL indication

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

13.3.9 TPSP constraints onsFP-HANDSHAKE-AND-GRANT-CONTROL response
The responder shall not haye a dialogue establishment indication outstanding.

A TP-HANDSHAKE-AND-GRANT-CONTROL indication shall be outstanding.
13.3.10 TPSP constraints on TP-HANDSHAKE-AND-GRANT-CONTROL confirm

e current

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

The reciptettshattnothave-a—diatoaue-establishimentreauestoutstandine

13.3.11 Collisions

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 Introduction

The commitment-related functional units are
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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.

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

ISO/IEC 10026-2:1998(E)

The Conimit functional unit or the One-phase Commit functional unit shall be selected on a dialog
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14.2.1.2

quires transaction branches to be supported on the dialogue.

hined Transactions functional unit is selected, the dialogue will always support transaction 4
coordination level is always "commitment” or "one-phase commitment”. During, the lifetin
the superior and the subordinate TPSUIs will be in the same transaction treex

chained Transactions functional unit is selected, the dialogue may support transaction &
erior determines when the coordination level of the dialogue is “commitment” or "o
ent". At a given point in time, the two TPSUIs may be participants/in the same trans
fransactions, or one or both TPSUIs may not be involved in a transaction.

Dverview of the Commit functional unit

ntroduction

properties. If the Dynamic Commit functignal unit is not selected, then the static con
s apply as described below.

c commitment procedures are basedcon two-phase commitment. In the first phase, all T|
action tree are brought to a state called READY, in which all processing and data transft
ansaction are complete, and all\bound data for the transaction are in a state called ready-t
bre they may be placed in eithér.the initial or the final state. In the second phase, the trang
mmitted or rolled back.

ack-initiating service primitive may be used to trigger a rollback of the entire transaction tre
bn of the first phase:

ic decision may be taken for any bound data that are in the ready-to-commit state.

P and/or thesTEPSUI may handle bound data; the Commit functional unit enables the TPS
Ul to managethe effects of commitment or rollback on their bound data.

Phase\1 of Static Commitment

ue if the

ranches,
he of the

ranches.
he-phase
hction, in

nance of
hmitment

PSUIs in
er for the
D-commit
action is

e before

P and/or

Phase 1

of\Static Commitment uses the following service primitives:

- TP-PREPARE request which allows a superior TPSUI to request a subordinate transaction subtree to
enter the READY state. When the subordinate subtree is ready-to-commit, it is indicated to the superior
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://iecnorm.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 TPSUI
may determine that the subordinate Is ready-to-commit before it proceeds with the remainder of the
cpmmitment process;

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

14.2.1.3 | Phase 2 of Static Commitment

Phase 2 Jof Static Commitment uses the following service primitives:

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

- TP-QONE request is issued when the TPSUI has released its bound data in the final state;
- TP-dOMMIT-COMPLETE indication is issued to a TPSUltolindicate that the prior transaction has been
compnitted. If any dialogue exists with the Chained Transactions functional unit selected, the indication
also |ndicates that the TPSUI is involved in the subseguent transaction.

14.2.1.4 | Rollback

Rollback|uses the following service primitives:

- a rolback-initiating request is issued by. @ TPSUI to request that the transaction be rolled bagk. More
than|one TPSUI in the tree may issue ayrollback-initiating request for a given transaction;

- a rollback may also be initiated.:bysthe TPSP when it detects a condition which prevents the transaction
from|committing;

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

- TP-DONE request-is'issued when the TPSUI has released its bound data in the initial state;
- TP-ROLLBACK-COMPLETE indication is issued to a TPSUI to indicate that the prior transagtion has

been rolled \back. If any dialogue exists with the Chained Transactions functional unit selected, the
indicption also indicates that the TPSUI is involved in the subsequent transaction.

14.2.1.5 Heuristic decision reporting

Heuristic decision reporting uses the following service primitives:

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

- TP-HEURISTIC-REPORT indication is issued to indicate to a TPSUI 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-
directions parameters on the TP-BEGIN-DIALOGUE service, or in the case of the Check-ready-directions
parameter, may be set for each use of the TP-BEGIN-TRANSACTION service.

14.2.2.2 |Phase 1 of Dynamic Commitment

Phase 1 jof Dynamic Commitment uses the following service primitives:

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

- TP-HREPARE indication is used to indicate that the neighbour from whem it is received will|send no
morg 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 ill occur
whemn the TPSUI knows that no more data for the transaction will.be sent or received from any ngighbour,
and fhat 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 yollback for this transaction and shajl wait for
a TPFCOMMIT indication or a rollback-initiating indication;

14.2.2.3|Phase 2 of Dynamic Commitment

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

14.2.3 OQverview of the Unchecked Tree functional unit

The Unghecked Tree functional unit allows the suppression of TPSP checks on the constriiction of
transactipn trees when the Dynamic Commit functional unit is selected.

14.2.4 Qverview of the Read-onlyflinctional unit

If the Rgad-only functional unit,is selected on the superior dialogue, a TPSUI may request that it jwithdraw
from participation in the trapsaction 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 releasgd by the
TPSUL.

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

Howevern while.the TPSUI may not have modified bound data, the TPSP may have modified bound data; thus
the TPSUNmay be read-only but the node as a whole (including the TPSP) may not. In addition, if fhere is a
subordinate subiree, bound data in the subiree may have been modified. In either case, the TPSUI will be
informed of the result of the transaction and may need to act on such knowledge if, for example, completion
reports are received from subordinates.

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

NOTE - 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 th fnllnwing service lnrimi'ri\/pc is issued:

- TP-GOMMIT-COMPLETE indication when the outcome of the transaction is known to be cemmiiment;
- TP-ROLLBACK-COMPLETE indication when the outcome of the transaction is known €@ be rollbpack;

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

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

By omittihg the Read-only functional unit on the dialogue initiation request) thé dialogue superior cgn dictate
that a supordinate 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 withithe serializability of transactions. |This may
occur if the bound data is liable to be changed by any other activityl and then accessed by another pprt of the
transactign. TP-READ-ONLY should only be used if serializability can’hé guaranteed.

14.2.5 Qverview 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
transactipn, its bound data has not been modified,.and that the TPSUI has no preference as to whether the
transactipn commits or is rolled back.

The Early-exit functional unit uses the following<ervices:

- TP-BARLY-EXIT request is used by a:TPSUI to indicate that the TPSUI can not contribute to the results
of the transaction, bound data /handled by the TPSUI has not been modified during the current
trangaction and that the TPSUI has no preference as to whether the transaction should commit or
rollbgck;

- TP-BARLY-EXIT indication is issued to a TPSUI which has not entered the termination phase of a
trangaction to indicaté that a subordinate subtree is in the EARLY-EXIT state.

NOTE - Ak regards thetsuperior dialogue, there are few constraints on the issuing of a TP-EARLY-EXIT request; in
particular|it may be isstied whether or not the TPSUI has control of the superior dialogue and whether or not|there is a
handshake request.or indication outstanding or a user error request or indication outstanding on the superior dialogue.

The outdome of the transaction is signalled to a TPSUI which issued a TP-EARLY-EXIT request lpy one of
the folloWing-indications:

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

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

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.

14.2.7 Overview of the One-phase Commit functional unit

Th Or. nhacae-Caompait-—funetianaltai-alawe—anadaethat did-nat-madib—ambarknd-datata v’\ﬂll’\'\t ne-
e IS P SC oo romc oA ot anovws— o HnouC—o ot ara ot arryary oodTd— oot (O T acTp a one

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

If either the static and dynamic one-phase commit procedures are selected, then the TPSUI mgy not be
informed| 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 funetional unit is selectefl without
the Comnit functional unit.

NOTE - If there is tree checking at the root node and a static one-phase branheh’is established, then there i$ no other
branch allowed at the node. This static one-phase branch is a static one*phase exclusive branch and eyery other
branch will be an exclusive branch or a two-phase expected branch.

Static One-phase Commit uses the following services:

- TP-HREPARE request which allows a TPSUI to informa neighbour that no more data will be sgnt to that
neiglhbour as part of the transaction. The use of this\Service is optional;

- TP-RREPARE indication is used to indicate that the neighbour from whom it is received will|send no
morg data to the recipient as part of the transaction. This indication may be issued to a su:rordinate
when the superior has issued TP-PREPARE request. This indication may be issued to a supefjior when
the subordinate has issued either TP-PREPARE request or a transaction completion request;

- TP-QNE-PHASE request is used®y a TPSUI to indicate that the bound data handled by the TPSUI has
not heen modified during the(current transaction, and that the TPSUI has no requirement for reliable
reporting of the outcome; the TPSUI may only have one subordinate in the transaction tree pn which
neither a TP-READ-ONL¥.indication nor a TP-EARLY-EXIT indication has been received,

- TP-QNE-PHASE indication is issued to the single subordinate TPSUI which has not entered the
termnation phase.of a transaction to indicate that the superior has requested one-phase commit

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

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

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

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

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

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

- 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.

Dynamic One-phase Commit uses the following services:

- TP-HREPARE request which allows a TPSUT to inform a neighbour that no more data will be_sdnt to that
neighbour as part of the transaction. The use of this service is optional,

- TP-HREPARE indication is used to indicate that the neighbour from whom it is received will|send no
morg 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 data*hahdled by the TRPSUI has
not heen modified during the current transaction, and that the TPSUI has,no requirement foy reliable
repofting of the outcome;

- TP-QNE-PHASE indication is issued to a neighbouring TPSUI which has not entered the tefmination
phade of a transaction to indicate that all nodes in the transaction hinterland of the neighbpur have
signalled read-only or one-phase or early-exit, and that the one=phase commit procedure are bging used
on the dialogue with the neighbour.

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

- TP-UNKNOWN indication when, due to some failtre, the outcome of the transaction is unknown at this
nodgq;

- TP-GOMMIT indication if the outcome is_Known to be commitment;

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

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

- TP-GOMMIT-COMPLETE indication when the outcome of the transaction is known to be commiiment;

NQTE - this includes\when the transaction is entirely read-only and/or one-phase.
- TP-ROLLBACK-COMPLETE indication when the outcome of the transaction is known to be rollbpck;

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

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

14.2.8 Overview of the Completion Diagnostics functional unit

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

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

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

14.2.9 Overview of the Heuristic Containment Required functional unit

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

14.3 Oyerview of the Chained Transactions functional unit

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

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

When this functional unit is selected, the coordination level of the dialogue is @lways "commitment'| or "one-
phase cgmmitment”. There are no service primitives associated with this fuictional unit.

14.4 Oyerview of the Unchained Transactions functional unit

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

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

The superior determines when the coordination level of the dialogue is "commitment” or "ome-phase
commitment"”; if the coordination level is "commitment” or "one-phase commitment” at the complelt’ion of a
transactipn, it changes to "none". At a given point in time, the two TPSUIs may be participants in the same
transactipn, in different transactions, or one orbéth TPSUIs may not be involved in a transaction.

A TPSU| may involve a subordinate in astfansaction by means of the only service primitive in the Upchained
Transactjons functional unit: TP-BEGINETRANSACTION.

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

14.5 Beggin Transactionrservice, TP-BEGIN-TRANSACTION

14.5.1 PRurpose

This seryice is used by a TPSUI to include a subordinate TPSUI as a participant in the requestors current
transactipn. If-thie requestor is not already a participant in a transaction, then a new transaction is inifiated.

This ser\icelis associated with one particular dialogue.

14.5.2 Primitives and parameters
Table 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(=)

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

TP-BEGIN-TRANSACTION
request

TP-BEGIN-TRANSACTION
indication

Figure 14 - TP-BEGIN-TRANSACTION sequence of primitives

14.5.4 TPSP constraints on TP-BEGIN-TRANSACTION request
The Unchained Transactions functional unit shall be selected.
The requestor shall be the superior.

The reqgyestor shall have control of the dialogue.

The reqgyestor shall have neither a handshake request outstandifng nor a handshake indication outstanding.
The reqyestor shall not have a user error indication outstanding.

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

If there ig a current transaction, it shall not be in thetermination phase.

The reqliestor shall neither have a dialoguectermination request outstanding nor a dialogue tefmination
indicatiop outstanding.

If the didlogue will have a coordination level of "one-phase commitment", then there shall be nol superior
transactipn branch.

If this wil| be a static one-phase exelusive branch, then there shall not be a two-phase expected brarich.
If this wil| be a two-phase expected branch, then there shall not be a static one-phase exclusive brarich.

If this wil| be an exclusivé branch, then there shall not be an existing exclusive branch.

If the Dypamic Commitfunctional unit is selected and there is tree checking, then the Check-ready-directions
parametg¢r shall be~absent or set to "true"”.

14.5.5 [Kffeatsof 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 Pol

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

ISO/IEC 10026-2:

1998(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 level of the dialogue is changed to

a) "co
b) "on
fun

If the red
same trg
set to “aq

If the re
dialogue
data, or
paramets
the requd

1458 (

A TP-BH
request
Diagnost

146 D
14.6.1 §

This ser
committe
the curre
TP-UNK

This sery

14.6.2 H
Table 15

" PRTIRY 0) o ke . ! — 1 srrrnl
TTTTIUTIETIe e CUITHTIG TUrieuorial urmt 15 SEICTLiEU, Ul

p-phase commitment" if the One-phase Commit functional unit is selected and'the
Ctional unit is not selected.

pient has a dialogue establishment indication outstanding, the recipient becomes,a’particip
nsaction as the requestor by issuing a TP-BEGIN-DIALOGUE response with\the Result p
cepted”.

cipient does not have a dialogue establishment indication outstanding, and can still r
the recipient becomes a participant in the same transaction as the reguestor by manipulati
issuing any service primitives other than a TP-BEGIN-DIALOGUE response with th
br set to "rejected(user)”, otherwise the recipient becomes a participant in the same trans
bStor immediately.

Collisions

GIN-TRANSACTION indication is not issued to a3FPSUI which has issued TP-END-DI
vith the Confirmation parameter set to "true"; instead a TP-P-ABORT indication is issued
ic parameter set to "begin-transaction-end-dialogue-collision".

bferred End Dialogue service, TP-DEFERRED-END-DIALOGUE

Purpose

ice is used by a TPSUI to end. @ dialogue with a subordinate TPSUI if the current trang
d, i.e., the termination of thesgpecified dialogue takes place with the completion of comm
nt transaction. In certain_casés the dialogue may end if the transaction outcome is unkn
NOWN-COMPLETE indication is issued.

ice is associated with'one particular dialogue.

Primitives and parameters

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

TP-DEFERRED-END-DIALOGUE

Commit

ANt in the
arameter

bject the
ng bound
e Result
action as

\N_OGUE
with the

action is
itment of
bwn, ie a

no parameters | reqg | ind

14.6.3 Sequence 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.

The requestor shall not have a user error indication outstanding.

The dialggue shall be coordinated.

>

A TP-DHFERRED-END-DIALOGUE request shall not have been issued during the current tranSaetign.

None of the following services shall have been issued during the current transaction:
REPARE request;
REPARE indication;

- TP-READY indication
- TP-READ-ONLY indication;
- TP-ONE-PHASE indication; or

ARLY-EXIT indication.

nt transaction shall not be in the termination phase.

ffects of a TP-DEFERRED-END-DIALOGUE request

ARLY-EXIT indication is issued for the dialogue, thedialogue terminates when either TP-COMMIT-
COMPLETE indication or TP-UNKNOWN-COMPLETE indication is issued.

14.6.6 TPSP constraints on TP-DEFERRED-END-DIALOGUE indication

The recipient shall be the subordinate.

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

The dialggue shall be coordinated.

A TP-DE[FERRED-END-DIALOGUE indication shall not have been issued during the current transacfion.

None of the following servicesshall have been issued during the current transaction:
- TP-PREPARE indication;
- TP-READY indication;
- TP-ONE-PHASE indieation; or
- TP-EARLY-EXITNindication.

The currgnt transaction shall not be in the termination phase.

14.6.7 [ffects’of a TP-DEFERRED-END-DIALOGUE indication

If T EADRLN. N 1T 3 H PR | + H + o it
no TCARLTTEATT TTUUTOU 15 155UTU,  TT UldiUgut T TAatTs - WIITTT TIUIct

indication or TP-UNKNOWN-COMPLETE indication is issued.

OMPLETE

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-
COMPLETE indication is issued.

This service is associated with one particular dialogue.

14.7.2 Pimitives-and-parameters
Table 16|lists the TP-DEFERRED-GRANT-CONTROL primitives.
Table 16 - TP-DEFERRED-GRANT-CONTROL primitives

TP-DEFERRED-GRANT-CONTROL
no parameters | reqg | ind

14.7.3 $equence of primitives

The tim¢ sequence diagram of figure 16 shows the TP-DEFERRED-GRANT-CONTROL seqlience of
primitives.
TPSP
TP-DEFERRED-GRANT-

CONTROL request I

TP-DEFERRED-GRANT-
CONTROL indication

—

Figure 16 - TP-DEFERRED-GRANT-CONTROL sequence of primitives

The corfesponding TP-DEFERRED-GRANTZ/CONTROL indication may be delayed and issuefl to the
specified subordinate after indications or “¢onfirms resulting from subsequent requests or responses.
However, the TP-DEFERRED-GRANT-CONTROL indication shall be issued before any TP-PREPARE
indicatiom or TP-READY indication or TR-ONE-PHASE indication.

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

The Polgrized Control functional unit shall be selected.

The reqgyestor shall have control of the dialogue.

The reqyestor shall)not have a handshake request outstanding.

The reqyestor shall not have a user error indication outstanding.

The dialegué shall be coordinated

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

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

TP-PREPARE indication;

TP-READY indication;

TP-READ-ONLY indication;

TP-ONE-PHASE indication; or

TP-EARLY-EXIT indication.

The current transaction shall not be in 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 dialggue shall be coordinated.
A TP-DEFERRED-END-DIALOGUE indication shall not have been issued during the current transaction.
A TP-DEFERRED-GRANT-CONTROL indication shall not have been issued during the gurrent trangaction.

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

The currgnt transaction shall not be in the termination phase.

ffects of a TP-DEFERRED-GRANT-CONTROL indication

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

14.7.7

A TP-DHFERRED-GRANT-CONTROL indication is not:issued to a TPSUI which has issued a TH-EARLY-
EXIT request or any rollback-initiating service primitive:

14.8 TR-PREPARE request

14.8.1 PRurpose

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

If either
service
that no

r both of the Dynamic Commit functional unit and One-phase Commit functional unit is selected, this
rimitive is issued._by a TPSUI involved in a transaction to indicate to the neighbour on the|dialogue
ore messages\will be sent to it by this TPSUI as part of the current transaction.

ice primifive is associated with one particular dialogue.

rimitives and parameters

Table 17Uists the TP-PREPARE request Inrimiti\/n 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 shall have control of the dialogue, or, either or both of the Dynamic Commit functional unit and
One-phase Commit functional unit is selected and a TP-PREPARE indication has been received with the
Data-Permitted parameter set to “true”.

The reqgyestor shall have neither a handshake request outstanding nor a handshake indication outstanding.
The reqyestor shall not have a user error indication outstanding.
The dialggue shall be coordinated.

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

None of fhe following services shall have been issued during the current transaction:
- TP-PREPARE request
- TP-READY indication;
- TP-READ-ONLY indication;
- TP-DNE-PHASE indication; or
- TP-EARLY-EXIT indication.

The currgnt transaction shall not be in the termination phase;

14.8.4 [Kffects of issuing a TP-PREPARE request

A TP-PREPARE indication is issued to the specified“heighbour unless the neighbour is in the tefmination
phase of|the transaction.

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

14.8.5 Collisions

A TP-PREPARE indication is not issued to a TPSUI if a transaction completion request or a TP-EARLY-EXIT
request @r any rollback-initiating service primitive has been issued.

A TP-PREPARE indicationJis not issued to a TPSUI if there is a collision between the TP-PREPARE request
and a TR-HANDSHAKE-request or a TP-U-ERROR request; instead a TP-ROLLBACK indication i$ issued,;
the Diagnostic parameter is set to “user-data-transaction-completion-collision” if there is a coprdinated
dialogue|with the Completion 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

rent t tion-
Currepttransacton;

b) "fal

This par@meter is set to "true" only when the neighbouring TPSUI has issued a TP-PREPARE req

the Data

14.9.3 7

The recipient shall not have a dialogue establishment request outstanding.

If neithe
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If the Po
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and a TH
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- TP-
- TP-
- TP-
- TP-
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1494 |
The TPS
The TPY

bound data in the.ready-to-commit state.

If the Po

se” if no further TP-DATA requests are allowed to be issued towards the neighbour.

Permitted parameter set to "true".

PSP constraints on TP-PREPARE indication

the Dynamic Commit functional unit nor the One-phase CommifAfunctional unit is sele
shall be the subordinate.

arized Control functional unit is selected, the recipient shall nat’have control of the dialogy
both of the Dynamic Commit functional unit and the One-ghase Commit functional unit is
-PREPARE request has been issued with the Data-Permitted parameter set to “true”.

ient shall not have a user error request outstanding.
gue shall be coordinated.

he following services shall have been issued for this dialogue during the current transaction
PREPARE indication;

READY indication;

READ-ONLY indication;

DNE-PHASE indication; or

FARLY-EXIT indication.

ent transaction shall not-bein the termination phase.
Fffects of a TP-PRERARE indication
Ul is aware that all messages from the neighbour for the current transaction have been recq

Ul is requested by its neighbour to complete processing for the current transaction and

arized) Control functional unit is selected and the Data-Permitted parameter is present ang

value “tr
unit or th

pest with

cted, the

e unless
selected

nding.

ived.

lace any

has the

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
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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 recipient shall not have a dialogue establishment request outstanding.

The recipient shall not have a dialogue establishment indication outstanding.

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

ISO/IEC 10026-2:

1998(E)

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

The recipient shall have neither a handshake request outstanding nor a handshake indication outsta

The recipient shall not have a user error request outstanding.

Ready c

hn be received.

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

If the re¢
PREPAR

The curr

All TPSU
request
tree cons

14.10.4 §
The TPS

cipient is the dialogue superior and the Implicit Prepare functional. unit is not selecte
E request shall have been issued during the current transaction.

pnt transaction shall not be in the termination phase.
Is in the transaction hinterland of the neighbouring node shall have issued a transaction cc

traint.

Fffects of a TP-READY indication

Ul is aware that processing of the current transaction in the transaction hinterland of the 1

is complete and that bound data are in the ready-to-ceammit state.

14.11 TH
14.11.1 §

This ser
transacti

14.11.2 §
Table 20

14.11.3 7

P-COMMIT request

Purpose

ice primitive is issued by a TRSUI to indicate that it has completed all processing for th
bn and to request that the trabsaction be committed.

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

TP-COMMIT
no parameters | req

[PSUl conditions on a TP-COMMIT request

nding.

i, a TP-

mpletion

br a TP-EARLY-EXIT request, and at least one node is in-the READY state. This is a tr@ansaction

eighbour

P current

All boun

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

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

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

14.11.4 TPSP constraints on TP-COMMIT request

The requestor shall not have a 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.
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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".

One of the following conditions shall be true:

a) at |

b) the
commitment”; or

c)a T

If the red
selected
TP-REA

The curr

14.11.5 §
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bast one dialogue shall have a coordination level of "commitment”; or

P-READ-ONLY indication or a TP-EARLY-EXIT indication has-been issued, for at least one

DY indication shall have been issued on the supetiordialogue.

node shall be a leaf node and the superior dialogue shall have a coordination levellof"'o

MMIT reg/ind is required in the One-phase Commit functional unit even though the.Cemmit functio
selected.

P-BEGIN-DIALOGUE confirm, a TP-U-ABORT indication, or a TP#P-ABORT indication
back parameter set to "false" has been issued for at least one dialogie having a coording

ing a coordination level of "commitment” during the current transaction.

uestor is the subordinate for a coordinated dialogue-arid the Implicit Prepare functional u
on the superior dialogue, then a TP-PREPARE .indication or a TP-ONE-PHASE indical

Ent transaction shall not be in the termination phase.

Fffects of a TP-COMMIT request

subordinate is not in the termination phase of the transaction, and
Implicit Prepare functional_unit is not selected or the subordinate does not have control, ang
dy can be received.

namic Commit functional unit is selected on the superior dialogue, a TP-PREPARE ind
the superior TRSUI if:

superiordialogue has a coordination level of "commitment", and
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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

- TP-ONE-PHASE indication.

After a TR=COMMIT request a TP-EARI Y-EXIT indication is not issued: the transaction will he 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.

14.12 TP-COMMIT indication

14.12.1 Purpose

This seryice primitive is issued to indicate that the outcome of the transaction is.commitment and to prder the
TPSUI tq release any bound data in the final state.

14.12.2 Primitives and parameters
Table 21 shows the TP-COMMIT indication primitive.
Table 21 - TP-COMMIT indication

TP-COMMIF
no parameters | ind

14.12.3 TPSP constraints on TP-COMMIT indication
One 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 "ope-phase
commmitment”; or

NQTE - TP-ONE-PHASE requestis forbidden if bound data exists e.g. in case of the "server" or leaf; hence the
TPFCOMMIT service is required-in the One-phase Commit functional unit even though the Commit fungtional unit
is not selected.

¢) a MTP-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 coordingtion level
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|dialogue
haJing a.coordination level of "commitment" during the current transaction.

All boungl.@ata handled by the TPSP for the current transaction shall have been placed in the Jready-to-
commit State-

A transaction completion request shall have been issued.

All TPSUIs participating in the current transaction shall have issued a transaction completion request or a TP-
EARLY-EXIT request. 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.
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14.13 TP-DONE request

14.13.1 Purpose

© |SO/IEC

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

dialogue

termination.

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

superior

dialogue is aborted.

14.13.2 Primitives and parameters

Table 22

14.13.2.]
heuristic

a) "he
out|

b) "he
inc

This par
rollback-
request (

14.13.2.3
transacti
unit is s
transacti
TP-ROL
superior
present
COMPLH
absent o

a) per
b) per|
c) tran
d) tra

riststhe TP-DONE Tequest primitive andits paraneters:.
Table 22 - TP-DONE request and its parameters

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

decisions which may have been taken by the TPSUI. It shall take.ane of the following value

uristic-mix™: the bound data handled by the TPSUI are in«aZstate which is inconsistent
come of the transaction and the inconsistency cannot be corrected;

uristic-hazard™: a failure occurred within the TPSUIl which may prevent reporting
bnsistency, and the TPSUI may not handle this situation.

hmeter shall only be present in the first TP-DONE request following a TP-COMMIT indi
nitiating service primitive; it shall be absentNf a TP-ONE-PHASE request or TP-REA
r TP-EARLY-EXIT request was issued.

Heuristic-Report is an optional parameter which may be used tareport any conditions felated to

S:
with the

of data

cation or
D-ONLY

SUl is a

Severity is mandatory on the first TR-DONE request for a transaction when the TP
bn subordinate, a TP-ROLLBACK request was issued, and the Completion Diagnostics

if and only if it was .present on the first TP-DONE request for the transaction an
ETION-REPORT indication has been issued since the previous TP-DONE request; the par
herwise. It shall take-one of the following values:

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

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

nctional

blected on the superior dialogue;. the parameter is optional on the first TP-DONE requpst for a
bn when the TPSUI is a transaction subordinate, a rollback-initiating service primitive othgr than a
| BACK request was issued~and the Completion Diagnostics functional unit is selectefl on the
dialogue; on second and-subsequent TP-DONE requests for a transaction, the parametel shall be

a TP-
meter is

14.13.2.3 Completion-Data is optional on the first TP-DONE request for a transaction when the TPSUI is a
transaction subordinate, the Completion Diagnostics functional unit is selected on the superior dialogue and

one of th
- aT

e following conditions is true:

P-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.

Before issuing the first TP-DONE request following a rollback-initiating service primitive, all bound data
handled py the requestor shall have been released In the nital state, unless the Heurisiic-Report. pprameter
is used.

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

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

- a TPEDONE request has not been issued for the current transaction;

her TP-COMMIT indication or rollback-initiating service indication has been issued sincg the last

P-ABORT indication, a TP-U-ABORT indication, a"\TP-COMPLETION-REPORT indication,|or a TP-
BEG|IN-DIALOGUE confirm with the Result parameter. set to "rejected(provider)" or "rejected(uger)" has
issued for a coordinated dialogue during the términation phase of the current transaction, gnd a TP-

If the H ristic-Report parameter is used and the\TPSUI is a subordinate for a dialogue with a coqgrdination
‘commitment", a TP-PREPARE indication or a TP-READY indication or a TP-ONE-PHASE {ndication
shall have been issued on the superior dialogue unless the Implicit Prepare functional unit is select¢d on the
superior |dialogue.

If the H
COMMI

uristic-Report parameter is.tsed, the request shall be the first TP-DONE request followihg a TP-
indication or a rollback-iitiating service primitive.

14.13.5
The TP.

ffects of a TP-DONE Yequest
Ul no longer owés;a TP-DONE request.
JOMMIT indi¢ation was issued, a TP-COMMIT-COMPLETE indication is issued to the requestor after

If a TP{UNKNOWN indication was issued, a TP-UNKNOWN-COMPLETE indication is issuefd to the

If a rollback=mitiating-se aed to the
requestor after aII TPSUIs whose heuristic reports will be reported to this node have issued TP-DONE
requests except any that are contained in a subtree of the transaction subtree whose root 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.

55


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

ISO/IEC 10026-2:1998(E) © ISO/IEC

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

Table 23 shows the TP-COMMIT-COMPLETE indication primitive.
Tahle 23 - TP-COMMIT-COMPL ETE indication

TP-COMMIT-COMPLETE
no parameters | ind

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

All boungl data of the node shall have been placed in the final state unless _there is a local heufistic mix
condition.

All bound data handled by subordinate transaction subtrees shall have been placed in the final state| with the
possible [exception of subordinates from which a TP-HEURISTIC-RERORT indication has been isgued and
subordinptes whose heuristic reports will not be reported to this node. “This is a transaction tree congtraint.

A TP-CQMMIT indication shall have been issued for the current ransaction.
A TP-DQNE request shall have been issued for the current transaction.

A TP-DONE request shall have been issued since,the'last TP-P-ABORT indication or TP-U-ABORT
indication or TP-COMPLETION-REPORT indication issued for a coordinated dialogue.

14.14.4 Effects of a TP-COMMIT-COMPLETE indication

All dialogues for which a TP-DEFERRED-ENR:DIALOGUE request or a TP-DEFERRED-END-DIALOGUE
indicatiomp was issued and a TP-EARLY-EXIT indication was not issued during the committed transdction are
terminated.

The recipient has control of all subordinate dialogues except those for which it has issued a TP-DEAERRED-
GRANT-CONTROL request and_a’ TP-EARLY-EXIT indication was not issued during the c¢mmitted
transactipn.

If the Polarized Control furictional unit is selected on the superior dialogue, the recipient has contfol of the
superior|dialogue if a TP-DEFERRED-GRANT-CONTROL indication has been issued during the cpmmitted
transactipn; otherwise.the recipient does not have control.

The coofdination/tevel of all dialogues on which the Unchained Transactions functional unit is sglected is
"none".

If the recjpiént-has at least one coordinated dialogue, then the recipient is involved in a new transactipn.

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 requ

estor shall not have a dialogue establishment indication outstanding.

One of the following conditions shall be true:

a) there shall be at least one coordinated dialogue; or
b) a TP-BEGIN-DIALOGUE confirm, a TP-U-ABORT indication, or a TP-P-ABORT indication with the

Ro

back parameter set to "false" has been issued for at least one coordinated dialogue d

1998(E)

cur

c)aT,
dur|

The curr

14.15.4 |
The TPS

A TP-R(
circumst

-aTH
have

-a TH
UNK

NOTE - a

or TP-EARLY-EXIT request is no longer "involved in‘the current transaction"; in which case, a TP-UN

COMPLE

14.15.5
ATP-RC
current t

14.16 TH
14.16.1 §

This ser
release (

The indiq
14.16.2 §

ent transaction; or

P-READ-ONLY indication or a TP-EARLY-EXIT indication has been issued for at least'one
ng the current transaction.

ent transaction shall not be in the termination phase.

Fffects of a TP-ROLLBACK request
Ul owes a TP-DONE request.

LLBACK indication is issued to all TPSUIs involved in the current transaction, except in g
hnces following:

SUI which has issued any rollback-initiating requests or o which any rollback-initiating in
been issued,;

PSUI which has issued a TP-READ-ONLY request or a TP-EARLY-EXIT request an
NOWN indication will be issued.

dialogue failure may mean that a TPSUI which issued a TP-ONE-PHASE request or TP-READ-ONL
TE indication will be issued.

Collisions

LLBACK indication is not issued if any rollback-initiating service primitive has been issued d
ansaction.

P-ROLLBACK indication

Purpose

ice primitive.is ‘issued to indicate that the current transaction is being rolled back and
f bound data-in the initial state.

ation may carry information about a condition that has caused the transaction to be rolled b

Primitives and parameters

ring the

dialogue

hy of the

dications

d a TP-

Y request
KNOWN-

uring the

to order

hck.

Table 25

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

service.

a) per

If present, it shall take one of the following values:

manent failure (general): all requests of this type will fail for the indefinite future;
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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.

14.16.2.2 Diagnostic

© |SO/IEC

is optional when the Completion Diagnostics functional unit is selected on any

coordinated dialogue, and is absent otherwise. This parameter may be used by the TPSP to report the
nature of the local condition that has caused the TPSP to invoke the rollback service. If present, it shall take
one of the following values:

a) "user-data-transaction-completion-collision" when a user data request or a TP Service request has

coll

ided with a transaction completion request;

NOTE - such TP services could be one of TP-U-ERROR request, TP-HANDSHAKE request, TP-DE

FERRED-

END-DIALOGUE request.

b) "e
tra
c) "su

d) "su
RE

e) "rol
dur

f) "log
isp
N
Co

NG

ly-exit-transaction-completion-collision" when a TP-EARLY-EXIT request has collided
saction completion request,

berior-rollback” when rollback has been initiated by the superior;

bordinate-rollback” when rollback has been initiated by a subordinate; a-later TP-COMP
PORT indication may provide further information;

ng commitment of the previous transaction; or

al-rollback" when the local TPSP has invoked the rollback préeedure and none of the abo
rovided.

TE - Diagnostics at one level are not propagated upwatds by the TPSP but may be reflect
mpletion-Data parameter of TP-COMPLETION-REPORT indication.

TE - A programming interface may return other diagnostic information which can be determin

implementation; this is outside the scope of ISO/IEC 10026.

14.16.3 1
At least (
a) the

b) aT
dur

c)aT,
seld
and

No rollbg

A TP-C(
transacti

14.16.4 §

PSP constraints on TP-ROLLBACK indication
ne of the following conditions shall be true:
e is at least one coordinated dialogue; or

P-READ-ONLY indication or a TP-EARLY-EXIT indication has been issued for at least one
ng the current transaction;.of.

P-P-ABORT indication has‘been issued for a dialogue with the Chained Transactions funct
bcted, between a TP-COMMIT indication and the corresponding TP-COMMIT-COMPLETE |
the deferred end dialogue service was not issued.

ck-initiating serviee primitive shall have been issued for the current transaction.

DMMIT indication or a TP-UNKNOWN indication shall not have been issued during th
DN.

Fffects/of a TP-ROLLBACK indication

with a

LETION-

back-was-pending" when the transaction is being rolled back owing’ to-an abort in the dialpgue tree

e values
bd in the

bd by the

dialogue

onal unit
ndication

P current

ik Uevad o ral o
The recipientisanowettofrerease s nuot

ol Aloto ot mitial oot
o uatar T o e ntrat StateT

The TPSUI 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
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.
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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

ISO/IEC 10026-2:

1998(E)

The recipient shall not have a dialogue establishment request outstanding for any coordinated dialogue.

The current transaction shall be in the termination phase.

A rol/baW— Shall have been Issued Tor the current ransaction.
All bound data of the node shall have been released in the initial state with the possible exception

heuristic

mix condition.

All bound data handled by subordinate transaction subtrees shall have been placed in the’initial sta

for subo
whose h

A TP-DC
A TP-D(Q

rdinates from which a TP-HEURISTIC-REPORT indication has been isstied; and sub
puristic reports will not be reported to this node. This is a transaction tree copnstraint.

NE request shall have been issued for the current transaction.
NE request shall have been issued since the last TP-P-ABORT indication, TP-U-ABORT i

TP-COMPLETION-REPORT indication, or TP-BEGIN-DIALOGUE confitrm)with the Result parame

"rejected

14.17.4 |

If the Po
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NOTE - If

The coo
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14.18 H
14.18.1 |
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This sery

NOTE - h

NOTE -
implicit in

provider)" or "rejected(user)" issued for a coordinated dialogue:

Fffects of a TP-ROLLBACK-COMPLETE indication

arized Control functional unit is selected for a coordinated dialogue, control of the dialogud
SUlI that had control at the beginning of the rolled-back transaction.

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

dination level of any dialogue on which the" Unchained Transactions functional unit is se
pient has at least one coordinated dialogue, then the recipient is involved in a new transacti

buristic Reporting service, TR-HEURISTIC-REPORT indication

Purpose

ice indicates an actual or possible occurrence of a heuristic inconsistency within the su

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

buristic repafting may not be reliable with coordination level of "one-phase commitment".

ith the Nmplicit Prepare functional unit, heuristic decisions may be taken resulting from a preparg
application semantics; the TPSP can not detect such prepares and thus can not warn of heuristi

bf a local

e except
prdinates

dication,
r set to

is given

lected is

pNn.

bordinate

b which is
C hazards

when faily

res occur.

14.18.2 Primitives and parameters

Table 27

Heuristic

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

-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.

Unless the Implicit Prepare functional unit is selected, a TP-COMMIT indication or a rollback-initiating service
primitive[shall have been issued for the current transaction.

A TP-HHURISTIC-REPORT indication shall not have been issued since the last TP-COMMIT\indication or
rollback-[nitiating service primitive. TP-HEURISTIC-REPORT indications occur between_the TP-COMMIT
indicatio or the rollback-initiating service-primitive of their transaction. ,and the next
TP-COMMIT-COMPLETE indication or TP-ROLLBACK-COMPLETE indication.

The currgnt transaction shall be in the termination phase.
NOTES

1 The indication is not given if the TPSP is able to correct the effects of heuristic.decisions by compensating akctions.

2 A TP-HEURISTIC-REPORT indication may have the value "heuristic-hazardduring commitment, but nevel solely as
a result of a dialogue abort.

14.18.4 [ffects of a TP-HEURISTIC-REPORT indication
In the cape of a node crash, the TPSP may issue anotherFP-HEURISTIC-REPORT indication on re¢overy.

14.19 TR-READ-ONLY request

14.19.1 Purpose

This seryice primitive is issued by an intermediate or leaf TPSUI to indicate that the bound data hgndled by
the TPSUI has not been modified duringsithe current transaction and that the TPSUI has no preference as to
whether the transaction should commit-er rollback.

14.19.2 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

Confirmgtion-Urgency applies only if the Unchained Transactions functional unit has been selectg¢d on the
superior|dialogue and neither a TP-DEFERRED-END-DIALOGUE indication nor a TP-DEFERRED{GRANT-
CONTROL indication has been issued nor a TP-DEFERRED-END-DIALOGUE request nor a TP-
DEFERRED-GRANT-CONTROL request has been issued for any subordinate dialogue. It is provided by the
requestor to specify the urgency with which the confirmation is required. This parameter shall take one of the
following values:

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

b) "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.

1998(E)

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 reqy
for any ¢

The requ
One of th
a) at |
b) the

c)a T

If the red
selected
TP-REA

The curr

The TPS
shall hav

14.19.5 |

The TPS
A TP-PREPARE indication is issuédjto each direct subordinate TPSUI in the transaction tree if:

A TP-RE

con

Rol
of "

no
the
the

reg

estor shall neither have any handshake request outstanding nor handshake indication.‘ou
pordinated dialogue.

estor shall not have any user error indication outstanding on any coordinated dialogue.
e following conditions shall be true:
bast one dialogue shall have a coordination level of "commitment”, or

node shall be a leaf node and the superior dialogue shall have a cdordination level of "o
hmitment", or

P-BEGIN-DIALOGUE confirm, a TP-U-ABORT indication, or_a’/TP-P-ABORT indication
back parameter set to "false" has been issued for at least.one“dialogue having a coording
commitment" during the current transaction.

uestor is the subordinate for a coordinated dialogue~and the Implicit Prepare functional u
on the superior dialogue, then a TP-PREPARE <ndication or a TP-ONE-PHASE indica
DY indication shall have been issued on the superior dialogue.

pnt transaction shall not be in the terminationphase.

Ul shall be an intermediate or leaf node 'in the transaction tree and the Read-only funct
e been selected on the superior dialogue.

Fffects of a TP-READ-ONLY request

Ul may release its bound data:

TP-PREPARE indication has already been issued to the subordinate, and
subordinate is net\in' the termination phase of the transaction, and

Implicit Prepare functional unit is not selected or the subordinate does not have control, and
dy can bereceived.

AD-ONLY indication is issued to the superior TPSUI (if any) if:

[standing

ne-phase

with the
tion level

nit is not
lion or a

onal unit

the

beund data in the transaction subtree has not been modified in the current transaction, and

the
the

rea

superior dialogue has a coordination level of "commitment", and
superior is not in the termination phase of the transaction, and

dy 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
the
aT
the

bound data in the transaction subtree has been modified in the current transaction, and
superior dialogue has a coordination level of "commitment”, and
P-PREPARE indication has not already been issued to the superior, and

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.

A TP-READ-ONLY indication is not issued to a TPSUI if there is a collision of the TP-READ-ONLY request
and a TP- HANDSHAKE request or a TP-U- ERROR request mstead a TP ROLLBACK mdrcatron is issued
3 GE tion; the
Diagnostic parameter of TP ROLLBACK mdlcatlon is set to “user- data transactlon completlon cedllision” if
there is g coordinated dialogue with the Completion Diagnostics functional unit selected.

After a TP-READ-ONLY request, none of the following service primitives will be issued~for 'a coprdinated
dialogue
- TP-REQUEST-CONTROL indication;
- TP-HREPARE indication;
- TP-READY indication;
- TP-READ-ONLY indication; or
- TP-QNE-PHASE indication.

After a TP-READ-ONLY request, a TP-EARLY-EXIT indication is not-issued; the transaction will e rolled
back; a [TP-ROLLBACK indication is issued with the Diagnostic parameter set to "early-exit-trapnsaction-
completipn-collision" if there is a coordinated dialogue with the~€ompletion Diagnostics functipnal unit

selected

14.20 TIP-READ-ONLY indication

14.20.1 Purpose

This seryice primitive is issued to indicate that the bound data in the subordinate transaction subtreg¢ has not
been altgred for the current transaction.

This ser\ice is associated with one particulardialogue.

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 copsttaints on TP-READ-ONLY indication

The reciiient shall not have a dialogue establishment request outstanding.

The reci

ientsshall be the superior.

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

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

14.21 TP-EARLY-EXIT request

nd in the
has no

This seryice primitive is issued by a TPSUI to indicate that the bound data handled by the TPSU|
subordingte subtree have not been modified during the current transaction and that the),FPSU
preferenge as to whether the transaction should commit or rollback.

14.21.1 Purpese 4

Control df coordinated dialogues is not required in order to issue a TP-EARLY-EXIT reqguiest.

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 invoke the
early-exif service. The parameter is mandatory when the’Completion Diagnostics functional unit is|selected
on the syperior dialogue; the parameter is absent otherwise. It shall take one of the following values

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

c) transient failure (general): further requests of 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 optional-when the Completion Diagnostics functional unit is selected on the superior
dialogue| and is absent otherwise. This parameter may be used to convey user-specific spmantics
associated with the early-exit)of the transaction.

14.21.3 TPSUI conditions on a TP-EARLY-EXIT request
No bounfl data handled by the TPSUI shall have been modified.

All procefsing-farthe transaction by the TPSUI shall have been completed.

14.21.4 TPSP constraints on TP-EARLY-EXIT 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 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 and a
transactipmcompfetionrequesta T P-ROCEBACK dicatiom witt-beTssuedwithr the Dragnostic parameter set

to "early-exit-transaction-completion-collision”.

14.22 TIP-EARLY-EXIT indication
14.22.1 Purpose

This seryice primitive is issued to indicate that the bound data in the subordinate transaction subtre¢ has not
been altered for the current transaction; if the Unchained Transactions functional unit is sele¢ted, the
subordingte transaction subtree is no longer part of the transaction tree.

This senyice is associated with one particular dialogue.

14.22.2 Primitives and parameters

Table 31 shows the TP-EARLY-EXIT indication primitive and its{arameters.
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 Diagnostics
functiondl unit is selected on the subordinate dialogue; the parameter is absent otherwise. When gdresent, 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 (speeific): this request will fail but similar ones may work;

c) tranpsient 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-ekit of the
transactipn., The' parameter is optional when the Completion Diagnostics functional unit is selectdd on the
subordingteddialogue; 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

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 the Unchained Transactions functional unit is selected, the coordination level is "none".

1998(E)

14.23 TH
14.23.1

This ser
transacti
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informed

14.23.2
Table 32

14.23.3
The TPY
The TPS

14.23.4
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The requ
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been iss
- TP-
- TP-
- TP-
- TP-
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The reqy

-ONE-PHASE request

Purpose

ice primitive is issued by a TPSUI to indicate that it has completed all processirg for th
bn and to request that the transaction be committed.

ice primitive is issued to permit usage of the one-phase commit procedure.’ The TPSUI m
of the outcome of the transaction in the event of failures during commitment.

Primitives and parameters
lists the TP-ONE-PHASE request primitive.
Table 32 - TP-ONE-PHASE request

TP-ONE-PHASE
no parameters | req

TPSUI conditions on TP-ONE-PHASE request
Ul shall not have modified any bound data:for the current transaction.

Ul does not require reliable reporting of the outcome of the transaction.

TPSP constraints on TP-ONE-PHASE request
estor shall not have a dialogue-establishment indication outstanding.
estor shall not have a dialogue establishment request outstanding on any coordinated dialo

estor shall have conttol ‘of all coordinated dialogues for which none of the following servi
led:

PREPARE indication;

READY indication;

READ-ONKY-indication;

DNE-PHASE indication; or

EARLY=EXIT indication.

estor shall neither have any handshake request outstanding nor handshake indication ou

P current

hy not be

jue.

ces have

[standing

plinatad Aialan o

for any

o ot
ooranmaitCcudararogyacy

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

One 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 TP-PREPARE indication is issued to each direct subordinate TPSUI in the transaction tree if:
. aTRC S indicati . o ,
- 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|lmplicit Prepare functional unit is not selected or the subordinate does not have control, and
- reagdy can be received.

A TP-ONE-PHASE indication is issued to the superior TPSUI in the transaction tree only if the Ope-phase
Commit fand Dynamic Commit functional units are both selected on the superior dialogue and any other
subordinptes have signalled read-only or one-phase or early-exit and the subordinate can send ready and the
superior Js not in the termination phase of the transaction.

If the Dynamic Commit functional unit is selected on the superiof«dialogue, a TP-PREPARE indjcation is
issued tq the superior TPSUI if:

- thel|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 thetransaction, and

- the[superior does not have control, and

- reagdy can be received.

14.23.6 [Collisions

A TP-PREPARE indication is not isstied to a TPSUI if a TP-EARLY-EXIT request or any rollbacK-initiating
service grimitive has been issued.

A TP-PREPARE indication is‘not issued to a TPSUI if there is a collision between the TP-ONHE-PHASE
request and a transaction completion request.

A TP-ONE-PHASE indication is not issued to a TPSUI if there is a collision of the TP-ONE-PHASH request
and a TP-HANDSHAKE request or a TP-U-ERROR request, instead a TP-ROLLBACK indication |s issued
unless 4 rollback=ipitiating service primitive has already been issued for the current transadtion; the
Diagnostic parameter of TP-ROLLBACK indication is set to "early-exit-transaction-completion-cdllision" if
there is @ coardinated dialogue with the Completion Diagnostics functional unit selected.

After a prdinated
dialogues:

- TP-REQUEST-CONTROL indication;

- TP-PREPARE indication;

- TP-READ-ONLY indication;

- TP-ONE-PHASE indication; or

- TP-READY indication.

After a TP-ONE-PHASE request, a TP-EARLY-EXIT indication is not issued; the transaction will be rolled
back; a TP-ROLLBACK indication is issued with the Diagnostic parameter set to "early-exit-transaction-
completion-collision" if there is a coordinated dialogue with the Completion Diagnostics functional unit
selected.
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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,;

- no bound data have been modified in the neighbour’s transaction hinterland,

1998(E)

-No N
trang

This sery

14.24.2 §
Table 33

14.24.3 7

ode in the neighbour’s transaction hinterland requires reliable reporting of the outcam
action.

ice is associated with one particular dialogue.

Primitives and parameters
lists the TP-ONE-PHASE indication primitive.
Table 33 - TP-ONE-PHASE indication

TP-ONE-PHASE
no parameters [ind

PSP constraints on TP-ONE-PHASE indication

The recilient shall not have a dialogue establishment request©outstanding.

The reci
If the Dy
If the Dy

If the Po
TP-PRE

The recilient shall have neither a handshake request outstanding nor a handshake indication outsta

The reci
The diald
The One

A TP-ON
EXIT ind

The curr
All TPSU

ient shall not have a dialogue establishment indication outstanding.
hamic Commit functional unit is selected, ready can be received.
hamic Commit functional unit is not selected; the recipient shall be the subordinate.

arized Control functional unit is selecteéd, the recipient shall not have control of the dialogue
PARE request has been issued.

ient shall not have a user-error request outstanding.
gue shall be coordinated.
-phase Commit fufictional unit shall be selected for the dialogue.

|IE-PHASE indication or a TP-READY indication or a TP-READ-ONLY indication or a TP
cation shalhnet have been issued during the current transaction.

pnt transaction shall not be in the termination phase.

Isin\the transaction hinterland shall have issued one of the following services:

e of the

unless a

nding.

-EARLY-

-aTP

-READ-ONLY request;

-aTP
-aTP

-EARLY-EXIT request; or
-ONE-PHASE request.

This is a transaction tree constraint.

14.24.4 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 used on the dialogue with the neighbour and within the fransaction 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
1

14.25.3 TPSP constraints on TP-UNKNOWN indication
The currgnt transaction shall be in the termination phase.

A TP-ONE-PHASE request or a TP-READ-ONLY request or a TP-EARLY-EXIT request shall have been
issued fdr the current transaction.

A TP-COMMIT indication or a TP-UNKNOWN indication or a rollback-initiating“service primitive |shall not
have begn issued for the current transaction.

14.25.4 Effects of a TP-UNKNOWN indication
The TPYUI owes a TP-DONE request.

Neither § TP-COMPLETION-REPORT indication nor a TP-HEURISTIC-REPORT indication may be|received
for the clirrent transaction.

14.26 TP-UNKNOWN-COMPLETE indication

14.26.1 Purpose

This priitive is issued by the TPSP to a TPSUI which is engaged in a transaction to indicate| that the
transactipn is terminated and the TPPM is not.able to indicate the outcome of the transaction.

14.26.2 Primitives and parameters
Table 35| shows the TP-UNKNOWN-COMPLETE indication primitive.
Table-35 - TP-UNKNOWN-COMPLETE indication

TP-UNKNOWN-COMPLETE
no parameters | ind

14.26.3 TPSP constraints on TP-UNKNOWN-COMPLETE indication
The currgnt 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 during the transaction, then control of the dialogue is given to the TPSUI that had
control at the beginning of the transaction.

If the Polarized Control functional unit is selected on the superior dialogue, then the recipient does [not have
control of the superior dialogue except in the cases following:

- if @ TP-DEFERRED-GRANT-CONTROL indication has been issued and a TP-EARLY-EXIT request
was not issued during the transaction, then the recipient has control;

- if tihe Chained Transactions functional unit is selected, and a TP-EARLY-EXIT-request wgs issued
durjng the transaction, then control of the dialogue is given to the TPSUIl)that had contrpl at the
beginning of the transaction.

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

If the recjpient has at least one coordinated dialogue, then the recipient.is involved in a new transactipn.

14.27 TIP-COMPLETION-REPORT indication
14.27.1 Purpose

This seryice primitive is issued for each coordinated subordinate dialogue for which diagnostic information
related tp completion of the transaction is availablei’ including the cause and severity of rollbagk. The
paramete¢r values are those provided by the subordinate TPSUI or TPSP.

The servjce 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 - TP-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 cgqused the

subordinpte, /TPSUI or the TPSP to invoke the rollback service. It is mandatory when the transagtion has
rolled batktand absent otherwise.  \When present, it shall take one of the fnlln\/\/ing 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
transaction completion request,

d) "other-provider-rollback" when the TPSP has invoked the rollback procedure.

NOTE - a programming interface may return other diagnostic information which can be determined by the
implementation; this IS outsIde the SCope of ISO/IEC 10026.

14.27.3 TPSP constraints on TP-COMPLETION-REPORT indication

The recipient shall not have a dialogue establishment request outstanding, unless the Diagnostic pparameter
is preseryt with value “other-provider-rollback”.

The recipient shall be the superior.

The dialggue shall be coordinated.

The Conjpletion Diagnostics functional unit shall have been selected.

A TP-CQMMIT indication or any rollback-initiating service primitive shall-have been issued.

None of fhe following services shall have been issued for the dialogug during the current transaction;
- TP-READ-ONLY indication;
- TP-ONE-PHASE indication; or
- TP-BARLY-EXIT indication.

At most pne TP-COMPLETION-REPORT indication may-occur per dialogue per transaction.

14.27.4 Effects of a TP-COMPLETION-REPORT indication
The TPYUI owes a TP-DONE request.

A further| TP-COMPLETION-REPORT indication may not be issued for this dialogue for this transaction.
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Annex A

(normative)

Service state table

A.1 Overview

The servjce state table describes the allowed sequence of service events for a given TP service baol
a given rjode, between a TPSUI and the TPSP).

A separdte state is maintained for each dialogue of the node. In addition, a state is maintained, for
itself repfesented by node-related variables.

Service
service
primitive$ are valid only if they are valid for all the dialogues they affect and the state of the node.

The statg table specifies predicates which must be satisfied in order for individual service primitiy
valid in g given dialogue or node state. These predicates are based on the values of variables.

The stat¢ table also specifies actions to be performed. These actions-involve setting variables to
values.
type is global among all dialogues of a TPSUI.

The ovefall state of the service boundary (for a given node)consists of the state of each dialog
TPSUI, tpgether with the node state and with the associateddvalGes of the private and global variable

When a
and all variables private to the dialogue are initialized to "false". If this newly created dialogue is the
for that TPSUI, then the node context is also creatéd and all the global variables are initialized to |
well.

When a

When al
then the

Exceptiohally some TP services felated to transaction completion are valid when there are no co
dialogues remaining; for this case a "node contingency table" is provided and it determines the actig
implemented.

NOTE - this node contingency table is only required to correctly model the case where there are subordinate
with the Head-only or Eafly-exit functional unit selected, together with the Unchained Transactions functional uj

A.2 Diglogue States

1
2
3

ISO/IEC 10026-2:1998(E)

brimitives which relate to a single dialogue affect only the state for that particular dialogug
primitives affect all coordinated dialogues and the node state. The issuance of such

he referenced variables are of two types. One type is private t0 a particular dialogue and

new dialogue is created, a new dialogue contextyis also created, with its state set to the

lialogue is terminated, the dialogue_context ceases to exist.

node context ceases to exist,

IdI€ state.

dary (at

the node

e, Some
service

es to be

Specified
he other

le of the
S.

dle state
first one
false" as

the dialogues associated with a*nede are terminated and there is no current transaction at {he node,

Drdinated
ns to be

dialogues
nit.

he TPSUT has control of the dialogue.

The TPSUI does not have control of the dialogue.

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

The TPSUI which does not have control of the dialogue has issued a TP-U-ERROR request.
This state is used only if the Polarized Control functional unit is selected.

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.

The TPSUI has issued a TP-HANDSHAKE request.

This state is used only if the Handshake functional unit is selected.
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16.1

17

18

19
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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
and the Handshake functional units are selected.

ne 1FouUl nas received a 1F-AHANDSHAKE NdICallon and a 1'F-END-DIALUGUE (LCOnNIl ation =
true™) request is outstanding.

This state is used only for a dialogue with a coordination level of "none" and both the Sharefl 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 »none".

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

This state is used only if the Handshake and Polarized Control 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 functiongl unit is
gelected; unless the Dynamic Commit functional unit is selected, the dialogue must be a supordinate
dlialogue.

[he TPSUI has issued a TP-PREPARE request, with either the Data-Permitted parameter set to
true” or the Shared Control functional unit is selected on this dialogue.

This state is used only forja coordinated dialogue; unless the Dynamic Commit functionpl unit is
gelected, the dialogue,must be a subordinate dialogue.

The TPSUI has issuéd a TP-PREPARE request and received a TP-PREPARE indication.

This state is used-only for a dialogue with a coordination level of "commitment” and with the [Dynamic
Commit funetional unit selected.

The TPSWUVhas received a TP-READY indication, or a TP-READ-ONLY indication, or a TA-EARLY-
EXIT/indication, or a TP-ONE-PHASE indication.

This.state is used for a dialogue with a coordination level of "commitment”; in this case, upless the
ynamic Commit functional unit Is selected, the dialogue must be a subordinate dialogue.

This state is also used for a superior dialogue with a coordination level of "one-phase commitment”.
The TPSUI 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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20

21

22

23

24

25

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
following indications after having issued a TP-DONE request: TP-COMPLETION-REPORT
indication, TP-P-ABORT indication or TP-U-ABORT indication.

his state is only used for a dialogue with a coordination level of "commitment", or fof{a| superior
ialogue with a coordination level of "one-phase commitment" and either the TPSUI js.a lgaf in the
ansaction tree or there is at least one subordinate dialogue with a coordination |level of
commitment".

he transaction outcome is either commitment or unknown, the TPSUIl has discharged its
sponsibilities with respect to bound data and does not owe a TP-DONE request.

his state is used only for a dialogue with a coordination level of "commitment", or for a| superior
ialogue with a coordination level of "one-phase commitment" and €ither the TPSUI is a lgaf in the
ansaction tree or there is at least one subordinate dialogué with a coordination |level of
commitment”.

rollback-initiating service primitive has been issued, or thesTPSUI has received one or mqgre of the
llowing indications or confirms after having issued TP-DONE request: TP-P-ABORT indicgtion, TP-
-ABORT indication, a TP-COMPLETION-REPORT indication, or a TP-BEGIN-DIALOGUE confirm
ith the Result parameter set to "rejected(provider)*“ar “rejected(user)".

his state is used only for a dialogue with a.coeordination level of "commitment" or "ohe-phase

ommitment".

he transaction outcome is known to be rollback, the TPSUI has discharged its responsibifities with
spect to bound data and does not qwe-a TP-DONE request.

This state is used only for a dialogue with a coordination level of "commitment" or "ope-phase

¢ommitment".

'he TPSUI has received one'of the following service primitive with Rollback = "false" for adialogue
with a coordination level of Ycommitment" or “one-phase commitment” before the terminatipn phase
of the transaction:

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

This state is used only for a terminated dialogue with a coordination level of "commitment'{ or "one-
ihase commitment” when the context of this "zombie" dialogue will be involved in the termingtion of a
ansaction.

A.3 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-
DEFERRED-END-DIALOGUE service has been issued.
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- Dar

(After Rollback): this variable, when set to "true", indicates that a TP-ROLI BACK-CO
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- Dcra
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dialoj

This
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ation has been issued and no indication or confirm have been received from a subordinate.

| BACK-COMPLETE indication for a subordinate dialogue for which the Chained Tra

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

Control): this variable, when set to "true”, indicates that the TPSUI had control of the dialog

variable is used to determine which TPSUI acquires control ofd@he dialogue if rollback has o

(Completion Diagnostics): this variable, when set to0)'true", indicates that the Cg
hostics functional unit is selected.

(COmmit): this variable, when set to "true", indicates that the Commit functional unit is sele

TP-BEGIN-DIALOGUE Confirmation Required): this variable, when set to "true”, indicat
EGIN-DIALOGUE (Confirmation = "always")’ request or indication has been issued, an
bnse or confirm has not been issued.

(Completion Report Allowed): this.variable, when set to "true", indicates that a TP-COMP
ORT indication may be received,

\variable is used to detect if- @ TP-COMPLETION-REPORT indication is valid for a given dig
[ to “true” if the Completian Diagnostics functional unit is selected when a TP-COMMIT ind
rollback-initiating servicé .primitive is issued. It is set to false once a transaction ends or a
d for the dialogue,

(Can Receive Ready): this variable, when set to "true", indicates that ready can be receiv
gue.

variable.has no meaning for a dialogue where the Commit functional unit is not selected.

(Can’ Send Ready): this variable, when set to "true", indicates that ready can be sel

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

sactions
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curred.

mpletion
cted.
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This

variable has no meaning for a dialogue 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
outcome is unknown.

- Dh
sele(

- Dhr
indic

This
- Dhc

Containment Required functional unit is selected.

- Dip
is se

- DI (¢
This
"com
level

In or
an a

- Dop
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- Dopi
indic

This

- Dore
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sele(

ted.

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

(Heuristic Containment Required FU): this variable, when set to "true", indicates that the

Implicit Prepare): this variable, when set to "true", indicates that-the Implicit Prepare funct
ected.

pordination Level): this variable reflects the coordinatiotrlevel of the dialogue.

mitment” or “one-phase commitment”; this value;,when set to “false”, indicates that the cod
is set to "none".

der to distinguish between coordination levels of “commitment” and “one-phase commitme
jditional variable must be tested as appropriate eg Ddyn, Dco.

(One-Phase Commit FU): this variable, when set to "true", indicates that the One-phasq

(One-Phase Indication)T this variable, when set to "true", indicates that a TP-ONH
ation has been issued.

variable is set to "false" once the transaction ends.

s (One-phase)Read-only, Early-exit Selected) : this variable, when set to "true", indicates
phase functional unit and/or the Read-only functional unit and/or the Early-exit functiona
ted.

- Dres

functional unit and/or the Early-exit functional unit are selected.

(Read-only, Early-exit Selected) : this variable, when set to "true", indicates that the R

Handshake): this variable, when set to "true", indicates that the Handshake functional unit is

REPORT

variable is used to detect if a TP-HEURISTIC-REPORT indication is valid fer.a given dialogye.

Heuristic

onal unit

value, when set to "true", indicates that the dialegue is coordinated ie the coordination level is

rdination

nt”, then

Commit

E-PHASE

that the

unit are

ead-only

- 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
is selected.

The

ariable is only relevant when the Commit functional unit and/or One-phase Commit functional unit is

sele(

- Dx
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eXtension of transaction tree): this variable, when set to "true", indicates that' @ TH
NSACTION request has been issued, and that if either a TP-U-ABORT request) is issug
J| or a TP-P-ABORT indication is triggered by the TPSP, before the TP-BEGIN-TRANS
ation is issued, the TP-U/P-ABORT indication shall be received with the Rollback parame

W

OLLBACK-COMPLETE indication, a TP-READY indication, a\“\FP-COMMIT indicatior]
DSHAKE confirm, and a TP-HANDSHAKE-AND-GRANT-CONTROL confirm.

de-related variables

e of the variables related to all dialogues of a TPSUkstarts with an "N" (standing for "Nod

p (2-phase EXPected branch): this variable,\when set to "true", indicates that a £y
cted branch exists.

a (TP-COMMIT Request Allowed): this\variable, when set to "true", indicates that a TP-
bst may be issued for the current transaction.

A is set to "true" if at the establishment of a transaction branch, the Commit function
ted on the dialogue or the One-phase Commit functional unit is selected on the superior d
ins set if the branch leaves.the transaction as the result of a read-only signal or early-exit s
p "false" when the transaction ends.

(DIAL ogue established): this variable, when set to "true", indicates that a TP-BEGIN-DI
htion has been isstied; i.e. the node is an intermediate or leaf.

(Early-Exit-FY): this variable, when set to "true", indicates that the Early-exit function
ted on the dialogue to the superior

(Early~Exit Request): this variable, when set to "true", indicates that a TP-EARLY-EXIT red
issued.

-BEGIN-
d by the
ACTION
er set to

variable is set to "true" when a TP-BEGIN-TRANSACTION request is'issued. Itis set to "fglse" on a

, a TP-

e"); they

vo-phase

COMMIT

bl unit is
hlogue; it
gnal; it is

ALOGUE

bl unit is

uest has

- Neera (Early-Exit Request Allowed): this variable, when set to "true", indicates that a TP-EARLY-EXIT
request is allowed.

This variable is used to determine whether one of the conditions for issuing a TP-EARLY-EXIT request
has been fulfilled, 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

indic

ation 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-

DON

E request.

Nip (Implicit Prepare): this variable, when set to "true", indicates that the Implicit Prepare functional unit

is sel

ected 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
request may be issued for the current transaction.

Nopta is set to "true" if at the establishment of a transaction branch, the One-phase functjon

sele(

signal or early-exit signal; it is set to "false" when the transaction ends.
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(Prepare Allowed): this variable, when set to "true", indicates that the TRSUI' may ig
PARE request or TP-COMMIT request or a TP-READ-ONLY request or a TP{ONE-PHASEH
also, that a TP-DONE request may be issued with the Heuristic-Report pafameter.

h the TPSUI is the root of a transaction tree or the Implicit Prepare functional unit is selectg
rior branch, Npa is set to "true" at the beginning of a transaction; otherwise Npa is set to
pt of a TP-PREPARE indication or a TP-EARLY-EXIT indication or a TP-ONE-PHASE indi
uperior branch.

Root of transaction tree): this variable, when set to "true*/indicates that the node is the
action tree.

TP-BEGIN-DIALOGUE Reject No longer allowed): “this variable, when set to "true", indic
PSUI has issued a request or response on any«gdialogue, and the superior dialogue can no
ted.

SUI can no longer issue TP-BEGIN-DIALOGUE response when this variable is set to "true"

Read-Only Functional Unit): this variable, when set to "true", indicates that the Read-only f
s selected on the superior dialogtie. This variable is meaningful only for an intermediaf

(Read-Only Request): this variable, when set to "true", indicates that a TP-READ-ONLY
been issued.

ex (Static OnesPhase EXclusive branch): this variable, when set to "true", indicates tha|
bhase exclusive branch exists.

op (SUBerdinate branch exists with “One-Phase Commitment”): this variable, when set
htes thata subordinate branch exists with coordination level “one-phase commitment”.
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cO/ (SUPerior branch exists with “COmmitment”): this variable, when set to "true", indicat
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Nsupest (SUPerior dialogue ESTablished): this variable, when set to "true", indicates that a TP-BEGIN-
DIALOGUE (Confirmation = "negative") indication has been received, or a TP-BEGIN-DIALOGUE (Result
= "accepted") response has been issued.

- Nsupop (SUPerior branch exists with “One-Phase Commitment”): this variable, when set to "true",
indicates that a superior branch exists with coordination level “one-phase commitment”.

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

- Ntch (Tree CHecking): 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 labels are case sensitive; ie [a] and [A] are distinct actions.

(a]

[b]

[c]

[d]

[e]

[l

d]

(h]

(1]

[

78

Actign-related to unconditional termination of a rlinlngnn

The fialogue context ceases to exist. Service primitives can no longer be issued on this diatogu

D

Since the status of the node may have changed (from root node of a transaction tree to pode not
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 ['false".
Actidn related to any request or response which may be the first one issued-en a dialogue.

- If Dsup is "true", set Nrn to "true”.

Actign related to TP-BEGIN-DIALOGUE response and confirm with ‘Result set to “accepted”.
- sef Dcr to "false”.

- if Psup is "true", set Nrn to "true" and Nsupest to "true’notherwise, set Da to "true".

Actidn related to TP-DONE request.

If thig is the last dialogue to be processed for the request, then:

- sef Nfa to "false".

- sef Npa to "false".

Actign related to a TP-P-ABORT indication or TP-U-ABORT request issued after a TP-COMMIT
indicption for a dialogue which haslthe Chained Transactions functional unit selected and for which no
TP-QEFERRED-END-DIALOGUEhas been issued.

- sef Dtrb to "true".
Actidn related to a rollback-initiating service primitive.
- sef Nt to "true”.
- sef Nfa to "true™
- if Dip is sethto “true” and Dhcr is set to “false”, then set Dhr to “true”.

- if Dcd.is set to “true”, then set Dcra to “true”.

Action related to TP-DEFERRED-END-DIALOGUE request and indication.

- set De to "true”.

Action related to TP-DEFERRED-GRANT-CONTROL request and indication.

- set Dg to "true".

Action related to TP-COMMIT-COMPLETE indication or TP-UNKNOWN-COMPLETE indication.
- set Danu to "false".

Action related to TP-U-ABORT indication issued after a TP-COMMIT indication for a dialogue which has
the Chained Transactions functional unit selected and for which no TP-DEFERRED-END-DIALOGUE
has been issued.
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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".
If this is the last dialogue to be processed for the indication, then:
- sef Nr to "false".
- sef Npa to "false".
NQTE - these variables will be set correctly in action [z] if the node is the root of a new 'transaction.

[l Actign related to the reception of TP-U-ABORT indication, TP-P-ABORT indication, TH-BEGIN-
DIAJOGUE (Result = "rejected(provider)" or "rejected(user)") and (Rollback = "false") confirm.

- if Dl is set to "true", set Nfa to "true".

[m] Actidn related to a superior issuing a TP-COMMIT request or a@<TP-READ-ONLY request or a TP-ONE-
PHAISE request or a TP-PREPARE request.

- if Dher is “false”, then set Dhr to "true".

[n] Actign related to TP-COMMIT-COMPLETE indicationyjer TP-UNKNOWN-COMPLETE indicatioh, or TP-
ROLLBACK-COMPLETE indication or dialogue termination without rollback after a TP-PREPARE
requgest has been issued.

- sef Dhr to "false".
- sef Dcra to "false".
[o] Actidn related to a superior receiving'an indication or confirm.

The pubordinate TPSUI has issued some service request or response. The dialogue can no Ipnger be
rejedted.

- sef Da to "true".
- sef Dar to "false".
[p] Actidn related to.termination of a dialogue.

The |dialogug_has been terminated. Service requests, invoked by the partner TPSUI, for yhich an
indicption-yas not 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 Dex
to "true".

- if DI = "true" and Dco = "false" and either Dres = "false" or Ntch = "true", then set Dsopex to "true" and
Dex to "true" and Nsopex to "true".

- if Dex = "true”, then set Nex to "true".
[rT Actign related to TP-HEURISTIC-REPORT indication.
- set Dhr to "false".

[s] Actign related to TP-COMMIT-COMPLETE indication or TP-UNKNOWN-COMPLETE indication when
the dialogue is not being terminated.

- If the Polarized Control functional unit is selected, and Dsup = Dg, then(set Dc to "true", otheywise set
Dgto "false".

- sef Dg to "false".
- sef De to "false".
- sef Dcra to "false".
- if Du is set to "true” then set DI to "false" and D2exp tofalse" and Dex to "false" and Dsopex t¢ "false".
- sef Dopi to "false".
- sef Droi to "false".
- sef Deei to "false".

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

[t] Actign related to a superjor following issuance of TP-READY indication, TP-COMMIT indication, TP-
READ-ONLY indications-TP-EARLY-EXIT indication, TP-ONE-PHASE indication, TP-HANDSHAKE
confirm, and TP-HANDSHAKE-AND-GRANT-CONTROL confirm.

The |subordinate dialogue can no longer be rejected, and an indication or a confirm has begdn issued
sincg any TP-ROLLBACK-COMPLETE indication.

- sef Da to_ "true”.

- sef Darto "false".

- setDxtofatse™;
[u] Action related to TP-BEGIN-TRANSACTION indication.
- 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.

- se
- se
- se
- se
- se
-if [
-if [
- se
- se
- se
- se
- se

-Se
an

-se
is

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

Dco to "true" if the Commit functional unit is selected.

Dop to “true” if the One-phase Commit functional unit is selected.
Dro to “true” if the Read-only functional unit is selected.

Dee to “true” if the Early-exit functional unit is selected.

ro = "true" or Dee = "true", then set Dres to "true".

res = "true" or Dop = "true", then set Dores to "true".

Ddyn to “true” if the Dynamic Commit functional unit is selected.

Dip to “true” if the Implicit Prepare functional unit is selected.

Dcd to “true” if the Completion Diagnostics functiopahunit is selected.
Dhcr to “true” if the Heuristic Containment Required functional unit is selected.
Du to "true" if the Unchained Transactions functional unit is selected.

DI to "true" if either the Commit functional*unit or the One-phase Commit functional unit is
i if the Chained Transactions functional tinit is also selected.

Selected, and if the Unchained “Transactions functional unit is also selected, Begin-Tran

mtrlie”.

- if
"tr
-if @

-Se
se

| is set to "true" and no‘other dialogues with DI set to "true" exist, set Nr to "true" and s4

e".
Lonfirmation = "always", then set Dcr to "true".

Dcrr to “true™if the Commit functional unit is selected and the Dynamic Commit functional {
ected, or the Dynamic Commit functional unit is selected and Subordinate-may-send-ready

“trlie”.

- Seé
to

‘trae’.

selected

Dl to "true" if either or both of the-Commit functional unit and the One-phase Commit funcjonal unit

action =

bt Npa to

nit is not
is set to

Dcsr to “true” if the Dynamic Commit functional unit is selected and Superior-may-send-ready is set

- if DI = “true” and Dco = “false”, then set Nsubop to “true”.

- if DI = "true" and Dop = "true", then set Nopra to "true".

- if DI = "true" and Dco = "true", then set Ncora to "true".

- if DI = “true”, then set Neera to “false”.

- if DI = "true" and Dcrr = "true" and either Dores = "false" or Ntch = "true", then set D2exp to "true".

- if D2exp = "true", then set N2exp to "true".

- if DI = "true" and Dcsr = "true" and Dcrr = "false" and either Dres = "false" or Ntch = "true", then set Dex

to'

‘true”.
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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.

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

- set-Deo-to "true if the Commitfunctional-unit-is-selected

- sef Dop to “true” if the One-phase Commit functional unit is selected.

- sef Dro to “true” and Nro to “true” if the Read-only functional unit is selected.

- sef 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".

- sef Ddyn to “true” if the Dynamic Commit functional unit is selected.

- sef Dip to “true” and Nip to “true” if the Implicit Prepare functional-unit'is selected.
- sef Dcd to “true” if the Completion Diagnostics functional unit is.selected.

- sef Dhcr to “true” if the Heuristic Containment Required functional unit is selected.
- sef Du to "true" if the Unchained Transactions functional unit is selected.

- sef DI to "true” if either the Commit functional uniter the One-phase Commit functional unit is|selected
anp if the Chained Transactions functional unit is,also selected.

- sef DI to "true" if either or both of the Commit functional unit and the One-phase Commit functjonal unit
is pelected, and if the Unchained Transactions functional unit is also selected, Begin-Trangaction =
"trgie”.

- if I = "true" and Nip = “true”, then set' Npa to "true".
- if Confirmation = "always", then.set Dcr to "true", otherwise set Nsupest to "true".

- sef Dcsr to “true” if the Commit functional unit is selected and the Dynamic Commit functiorfal unit is
nof selected, or the Dynamic Commit functional unit is selected and Subordinate-may-send-reqdy is set
to [true”.

- sef Dcrr to “true™if the Dynamic Commit functional unit is selected and Superior-may-send-ready is set
to [true”.

- if I = “true™and Dco = “true” then set Nsupco to “true”.

- if I = 'true” and Dco = “false” then set Nsupop to “true”.

- if D="troe*andDco="true*thenmrsetNcoratotrue*:
- if DI = "true" and Dop = "true" and Ddyn = "false", then set Ncora to "true".
- if DI = "true" and Dop = "true" and Ddyn = "true", then set Nopra to "true".

- if DI = "true" and (Dcsr = “true” and Dcrr = “true” and Check-ready-directions is absent or set to “true”)
or (Dcsr = “true” and Dcrr = "false"), then set Ntch to “true”.

- if Dee = "true" and DI = "true", then set Neera to "true".

- if DI = "true" and Dcsr = "true" and either Dcrr = "false" or Ntch = "true", then set Dex to "true" and Nex
to "true".

[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".

- set Nsubop to "false".

-se I\Icnlr_\np to "false

- sef Nsupco to "false".
- sef Ntch to "false".

- sef Nopr to "false".

- sef Nror to "false".

- sef Nopra to "false".
- sef Neer to "false".

- sef Nunki to "false".

- sef Nsopex to "false".
- sef Nex to "false".

- sef N2exp to "false".

- if there exists at least one dialogue with DI set to “true" then:

if on the dialogue where Dsup is "true", Dhis\"false", then set Nr to "true" and set Npa to "trde".

if Nr = “false” and Nip = “true”, then setNpa to “true”.

if there exists a subordinate dialogue with DI = “true” and Dco = “false” then set Nsubop to {true”.

if there exists a superior dialogue where Dl is “true” and Dco is “true”, then set Nsupco to “tfue”.

if there exists a superior dialogue where Dl is “true” and Dco is “false”, then set Nsupop to ‘ftrue”.

if there exists a dialogue. where DI = “true” and Dco = "true", then set Ncora to "true".

if there exists a_supeérior 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 Noprayto "true".

if there exists a dialogue where DI = “true” and Dop = "true" and Ddyn = "true", then set|Nopra to
"ttue™

- If there exists a dialogue where D2exp = “true”, then set N2exp to "true".
- if there exists a dialogue where Dex = “true”, then set Nex to "true".
- if there exists a dialogue where Dsopex = “true”, then set Nsopex to "true”.

-if Nr = "false" and on 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.

83


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

ISO/IEC 10026-2:1998(E) © ISO/IEC

- 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 exists a dialogue where D2exp is “true”, then set N2exp to "true”.

- if there-exists-a rli:\lnglln where Dex is “tr |n“, then set Nex ta "true'

- if there exists a dialogue where Dsopex is “true”, then set Nsopex to "true".
[C] Actidn related to TP-ONE-PHASE request.
- sef Nt to “true”.
- set Nopr to “true”.
[D] Actign related to TP-ONE-PHASE indication.
- sef 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] Actidn related to TP-COMPLETION-REPORT indication.
- sef Dcra to “false”.
[F] Actidn related to TP-COMMIT indication for @isubordinate dialogue.
- if cd = “true”, then set Dcra to “true”.
[G] Actidn related to TP-EARLY-EXIT request.
- sef Nt to “true”.
- sef Neer to “true”.
[H] Actign related to TP-EARLY-EXIT indication.
- sef Deei to "true'

- if either of @ TP-EARLY-EXIT indication or a TP-READ-ONLY indication has been received for all
coprdinated-subordinate dialogues and Nee is "true" and Nr is "false", then set Neera to "true".

- if Dus‘true", set DI to "false".

= e o RN2as neal LL el
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- if Du="tre NZexp-to—fatse™:
- if Du = "true" and Dex = "true", then set Dex to "false" and Nex to “false".
- if Du = "true" and Dsopex = "true", then set Dsopex to "false" and Nsopex to "false".
- if there exists a dialogue where D2exp 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.

- 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".

A.5 Node Crash

The TPSUI is aware of a node crash through local means. If the node is in the active or read-only or early-
exit or one-phase state, the state tables will not be reinstantiated and the bound data under the control of the

ISO/IEC 10026-2:

1998(E)

TPSUI

state, th
commitn
all other

A.6 Key

In the st4
- each

- each

Below th
do not ha

The inte
given se

transitior.

Example

The left
a "*" the
then and

In the up

foe ptacednto the mital state througit tocat means. 1 the node 15 i the ready or decided
b state tables will be reinstantiated in state 20 for all dialogues having a coordination
ent, with the following predicates set to true: Db, Dhr, DI, Dsup (for the superior dialogue;
Hialogues), Npa, Nt.

S

te table:
column (except the left one) represents a state;

row represents a service primitive (optionally with attributes),

e number of each state, the predicates that are always true.in this state are listed. The p
lve to be tested within the state table. This information {S given to help the reader.

section of a row and a column represents all transitions that may be fired in the given sta
rvice primitives. This intersection contains zete, ‘'one or more subcells that represen

2
~Dsup
TP-DEFERRED-END-DIALOGUE req DI
"De

2
[d]

tolumn lists service primitives which are the input events. When the service primitive is fo
event shall be applied.to all coordinated dialogues; if there is not at least one coordinated
only then is the event applied to the node contingency table.

per part of théxsubcell, some variables may be listed. The transition is fired only if all the

listed in the cell haverthe required value; in the example above, DI shall be "true" and both Dsup and

be "false

In the mi

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

Hdleof,the subcell a number indicates the resulting state; in the example, the resulting state

If the reg

(commit)
level of
false for

redicates

e for the
| each a

lowed by
dialogue,

variables
De shall

is 2.

ulting state is followed by an "*", then this is the resulting state of all coordinated dialogug

S; in this

case the

actions are performed only once.

At the lower part of the cell, the action(s) to be performed are listed in square brackets. Zero, one, or more
actions may be performed when a transition is fired. These actions shall be performed left to right.

85


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

ISO/IEC 10026-2:1998(E) © ISO/IEC

Example 2:

11
DI
Dsup

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

For a given state and a given service primitive, if more than one subcell appears, the upper one shall be
considergd first. At most one transition shall be fired for each intersection. If no transition fires, it Is treated
as a blank intersection. In the example above, if Dsup is "false" and Dsh is "true", the transitiondn the bottom
subcell fires, the actions [0] and [p] are executed and the resulting state is 10.

A.7 Blahk Intersections

For a givien state and a given service primitive, if no transition applies, i.e., the relevant intersection|is blank,
then thefissuance of the service primitive is illegal. If the service primitive is a reguest or a respomse, then
any effeqt 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 confirmg shall not
occur.

A.8 Nodle Contingency Table

This tablg is utilised if and only if the following conditions are/true:
- thefe is a transaction at the TPSUI,
- thefe are no longer any coordinated dialogues.

NOTE - this can only occur if the node was a root ngde’in the transaction and a TP-READ-ONLY indication or a TP-
EARLY-EKXIT indication has been issued for all dialogties that were involved in the transaction.

A.8.1 Ngde Contingency Table related vafiables

A numbgr of variables are used exclusively in the Node Contingency Table. The name of these pariables
starts with an "X" to distinguish them from Node-related variables; they are the following:

- Xcia|(Completion Indication.Allowed): this variable, when set to "true", indicates that the transagtion is in
the termination phase,(@\FP-DONE request is not owed, and that a TP-COMMIT-COMPLETE indication
or a TP-ROLLBACK{COMPLETION indication may be issued.

- Xcri (Completian:Request Issued): this variable, when set to "true", indicates that a TP-COMMIT request
or a TP-ONEXPHASE request has been issued by a TPSUI with no coordinated dialogues, and that a TP-
COMMIT indication or a TP-ROLLBACK indication may be issued.

- Xdo [(Done Owed): this variable, when set to "true", indicates that a TP-DONE request is owdgd from a
TPSUI with no coordinated dialogues before a TP-COMMIT-COMPLETE indication or a TP-ROLLBACK-
COMPLETE indication can be issued.

- 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, Xdo to "true"
AXrbck
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-ROL

| BACK ind

Nr, ("Nt or Xcri)

Xdo to "true", Xrbck to "true", Xcri to7false"

TP-ROL

| BACK-COMPLETE ind

Nr, Nt, ~Xdo, Xrbck,
Xcia

Nr to "false", Nt to "false", Xrbck.to)"falge",
Npa to "false"

TP-ONE

PHASE req

Nr, ~Nt, Npa, Nopra

Nt to "true", Xcri to "true":

A.9 Seli
Table A.

vice State Table

| 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
2 7
TP-DATA ind Dsup Dsup Dsup
Dsh Dsh
2 3 6
"Dsup | “Dsup ~Dsup
Dcr “Dcr "Dcr.
Dsh Dsh
2 3 6
[o] [o] [o]
TP-BEGIN-DIALOGUE req ANdial
((Commit FU not selected and 2
One-phase Commit FU not selected) or [v]
(Unchained Transactions and Nsupest
Begin-Transaction="false")) 2
ie coord level="none" [v]
TP-BEGIN-DIALOGUE req ANdial
((Commit FU selected and ANt
Dynamic Commit FU not selected) and ANsopex
((Chained Transactions) or 2
(Unchained Transactions and [y
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 brarnch [v]
TP-BEGIN-DIALOGUE req ANdial
((Commit FU selected and ANt
Dynamic Commit FU™not selected) and Ntch
((Chained Tranéactions) 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
Dsup Dsup
Dsh
11 16
Dsup Dsup
~Dcr
Dsh
11 16
[0] [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 ~Ndial
((Commit FU not selected) and ANt
(One-phase Commit FU selected and Ntch
((Chained Transactions) or "N2exp
(Unchained Transactions and ANex
Begin-Transaction="true") and 2
{Read-ontyandiorEarly-exitseleeted)) fird
Nsupest
Nt
Nsupco
ANsupop
Ntch
N2exp
"Nex
2
M
~Ndial
Nt
ANtch
2
|
Nsupest
Nt
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 ~Ndial
((Commit FU not selected) and ANt
(One-phase Commit FU selected and N2exp
((Chained Transactions) or ANex
(Unchained Transactions and 2
Begin-Transaction="true") and [v]
(neither Read-only,orEarly-exit selected)) Nsupest
Nt
ANsupco
Nsupop
N2exp
"Nex
ie toord level="one-phase commitment" 2
and will be static one-phase exclusive branch [v]
TP-BEGIN-DIALOGUE req Ndial
((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 ~Ndial
((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]
Ome-phase-setected)-amct Nstpest
(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 ~Ndial
((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
~NE
Ntch
2
M
Nsupest
Nt
ie coord level="commitment" (dydamic) Ntch
and may be two-phase expected,.not exclusive 2
depending on whether tree.checking [v]
TP-BEGIN-DIALOGUE teq ~Ndial
((Commit FU selected-and ANt
Dynamic Commit FU selected) and ANtch
(Unchained Transactions and 2
BeginfTransaction="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]
{Stbordimate-may-send-ready=-fatse*) Nstpest
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
~NE
Ntch
2
M
Nsupest
Nt
ie coord level="commitment" (dydamic) Ntch
and not two-phase expected, may/be exclusive 2
depending on whether tree.checking [v]
TP-BEGIN-DIALOGUE teq ~Ndial
((Commit FU selected-and ANt
Dynamic Commit FU selected) and ANtch
(Unchained Transactions and 2
BeginfTransaction="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
{Resuit="acceptecy Ber Ber Ber Ber
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 "Da
1 1 1 1
[a] [a] [a] [a]
~Dsup | “Dsup | “Dsup ~Dsup
DI DI DI DI
“Da “Da "Da “Da
25 25 25 25
[p] [p] [p] [p]

TP-BEGIN-DIALOGUE cnf
(Result = "rejected" and
Rollback = "true")

TP-END-DIALOGUE req ~DI
(Confirmation = "true") ADcr
11
[b]
TP-END-DIALOGUE req ~DI
(Confirmation = "false") ADcr
1
[a]
TP-END-DIALOGUE ind ~DI ~DI ~DI ~DI
(Confirmation = "truet) ADcr ~Dcr Dcr Dcr
Dsh Dsh
12 12 2 9
[o] [o] [o] [o]
TP-END3DIALOGUE 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
“Dsh [ ~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
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 ADa
1 1 25 25 28 23*
(a] [a] [pln] | [pn] (eIl | [P
Dsup
DI
“Da
25
[p]
~Dsug
Ral
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 Bsup Bsup
“Dcr “Dcr “Dcr
ADsh ADsh
5 3 3
[o] [o] [o]
~Dsup Dsup
Dcr ~Dcr.
Dsh Dsh
2 2 7 7 12 7
[o] [o]
TP-U-ABORT req Dsup Dsup Dsup Dsup
“Dcr “Dcr ADcr “Dcr
~DI ~DI "D ~DI ~DI ~DI ~DI
1 1 1 1 1 1 1 L 1
[a] [a] [a] [a] [a] [a] [a] [pl [a]
Dsup Bsup Dsup Dsup
DCr, ~Dcr “Dcr “Dcr
DI DI DI DI DI
23 * 23* 23 * 23* 23 * 23 * 23 *
[pIlf] (PItf] | [pIifl | [pIff] | [pI(f] | [pI(f] | [PIIf]
"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 ADcr | “Dcr “Dcr
~DI ~DI ~DI ~DI ~DI ~DI ~DI
1 1 1 1 1 1 1 L 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 Bsup
“Dcr
"Dsh
3 3
[o] [o]
Dsup
Dsh
2
[o]
Dsup Nfa
“Dcr Db
~DI ~DI 2Du
1 ] 1 1 De
(a] [4] [a] [a] 21
Dsup Dsup | Dsup [plle]
Dcr “Dcr Dert Nfa Nfa
DI DI Db Db Db
23* 23* 23* 23 * 23* 23 * 23 * 23 * 20 Du 23
Il | [oltfl | [eXA | (I | oIl | (eI | [pIf. 1 [oI[f] [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 Nroq ~Du “Du Db
1 "De "De 23*
[a] 20 21 21* [pIlN
"Dsup [PI01 | [PIMG] | [eIMED
ABcr, ~Dsup Dsup | ~Db Db
"Bl ~DI Droi Neer Du Du
1 ] 1 1 1 De De
[a] [a] [a] [a] [a] 20 21 21* Dsup
Dx Dx Dx Dx ADsup [pI[N [p][l [pI[N “Dcr
~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

“Dsup | ~Dsup | “Dsup Dsup
“Dcr ADcr | “Dcr “Dcr
23 * 23* 23 * 23*
[pIrf] [PItf] | [p]If] [pIrf]
TP-P-ABORT ind ~DI ~DI ~DI ~DI ~DI ~DI Bl
(Rollback = "false") 1 1 1 1 1 1 1 L 1
[a] [a] [a] [a] [a] [a] [a] [pl [a]
Dsup Dsup Dsup Dsup
Dcr Dcr Dcr Dcr
DI DI DI DI
1 1 1 1
[a] [a] fa] [a]
Dx Dx Dx Dx Dx Dx Dx
25 25 25 25 25 25 25
[n] [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-GRANT-CONTROL req Dsup Dsup
“Dcr “Dcr
"Dsh
3 3
[b] [b]
~Dsup Dsup
"Dsh
3 3
TP-GRANT-CONTROL ind Dsup | Dsup
2 2
ADsup | “Dsup
ADcr | “Dcr
2 2

[o] [o]
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Table A.1 (Continued 14 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
DI
23* 23* 23*
[pIlf] [PIlf] | [pIlf]
"Dsup ADsup | "Dsup ~Droi
Dcr | “Dcr ~Dcr ~Dcr ~Deei
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 Droi Du Du Dsup
[a] [d] [a] [a] 1 "De "De Dcr
Dsup [a] 21 21+ 1
Der ~Dsup [p]Nie] | [pIlie] | (&)
DI Deei Db "Db Db
1 1 Du Du Dsup
[a] [a] “De “De ~Dcr
21 21* 23
[RI0T™ | [pI0] [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] [pll1 | [pI07 | [pI0] [p] [
Dsup
~Dcr ~Droi
DI DI “Deei Db
23* 23* 23* 23 * 23 * 23 * 23 * 23 * 23 *
(Il | oIt | [pA | (I | [0l | [RAY (PN | (I | [P
~Dsup
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 AD$h
2 6
[o] [o]
TP-HANDSHAKE req Dsup Dsup
Dcr Dcr
Dh Dsh
6 8
[b] [b]
“Dsup "Dsup
Dh Dsh
[ 8
TP-HANDSHAKE ind Dstp 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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Table A.1 (Continued 16 of 48) - Service State Table

11

12

13

14

15

16

16.1

17

18

19

20

21

22

23

24

25

DI

DI

Dsh
Dh

“Dsh
Dh

~Dsh

DI

DI

Ddyn
DI

DI

~Dsh

DI

DI

DI

DI

DI

DI

DI

DI

Dsup
Dh
Dsh
10

"Dsup
Dcr
Dh
Dsh
10

[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]
Bsup
Dh
ADsh
13
TP-HDSKE&GRANT-CTL ind Dsup | Dsup
Dh Dh
14 2

“Dsup | "Dsup
Dcr “Dcr
Dh Dh
14 2
[o] [o]

TP-HDSKE&GRANT-CTL rsp

TP-HDSKE&GRANT-CTL cnf
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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

~

ANsopex
2
[al
ANt
Dsup
Du
~DI
Dco
Ddyn
Ntch
ANsopex
2
[al
ANt
Dsup

2Dl
Dco
Ddyn
~Ntch
Dres
2
[al
"Nt
~Dsup
Du
~DI
Dop
~Dco
~Dres
~Nsupco
“Nsupop
~N2exp
Nex
2
fot
ANt
Dsup
Du
~DI
Dop
~Dco
Ntch
“Nsupco
~Nsupop
AN2exp
Nex
2
[al
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Table A.1 (Continued 20 of 48) - Service State Table
11 12 13 14 15 16 16.1 17 18 19 20 21 22 23 24 25
ADsh | ~Dsh | "“Dsh ~Dsh
Dh Dh Ddyn
~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

"Nt
~Dsup
Du
~DI
Dop
~Dco

NSHP:
~Nsupop
ANtch
Dres
2
[al
"Nt
~Dsup
Du
~DI
Ddyn
Dcrr

"Dores
ANsopex
2
[al
ANt
ADSup
Du
~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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