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Foreword

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 ISO or IEC patrticipate in the
development of International Standards through technical committees established by the respective organization to deal

with particu

lar fields of technical activity. ISO and IEC technical committees collaborate in fields of mutual interest.

Other international organizations, governmental and non-governmental, in liaison with ISO and IEC, also take part in the

work.

In the field of information fpr‘hnnlngy, 1ISO and IEC have estahlished a jnint technical committee ISO/IEC JTC 1. Draft

Internationpl Standards adopted by the joint technical committee are circulated to national bodies;fgr voting. Publication

as an Interpational Standard requires approval by at least 75 % of the national bodies casting ayote

Internationpl Standard ISO/IEC 9805-1 was prepared by Joint Technical Committee 'ISO/IECIgTaEmation

technologyj,

published as ITU-T Recommendation X.852.

Subcommittee SC 3Jistributed application servicesn collaboration with IFJ=T. The ideptical text is

This third gdition cancels and replaces the second edition (ISO/IEC 9805-1:1994),-which has been tgchnically revised.

ISO/IEC 9B05 consists of the following parts, under the general Itifi'mation technology — Open Systems

Interconnegtion — Protocol for the Commitment, Concurrency and Recovery service element

— Part 1: FProtocol specification

— Part 2: Protocol Implementation Conformance Statement (RICS) proforma

Annexes A

and B form an integral part of this part of ISO/IE€ 9805.
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Introduction

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

The goal of Open Systems Interconnection is to alow, with a minimum of technical agreement outside the

interconnection standards, the interconnection of information processing systems:

from different manufacturers;

under different managements;

This Rec|
Commitm{

of different levels of complexity; and

of different technologies.

pmmendation | International Standard specifies the protocol for the- application-
bnt, Concurrency, and Recovery (CCR). These services are intended_to-be applicablg

applicatio-process communication requirements.

service-element for
b to a wide range of

pn of ISO/IEC 9805
| Standard specified

tives to the CCR
when CCR service

and receiving CCR

This Recdmmendation | International Standard specifies CCR Protocol Versioh 2. The 1990 editi
specified CCR protocol Version 1. The 1993/1994 editions of this Recommendation | Internationg
both CCR|protocol Version 1 and CCR protocol Version 2, for the static.commitment functional unit pnly.
The CCR protocol specification consists of the following main components:

a) the specification of the CCR APDUs using/Abstract Syntax One (ASN.1, ITU;T Rec. X.680 |
ISO/IEC 8824-1);

) the elements of procedure for issuing ,CCR service indication and confirm primi
service-user when CCR APDUs are received and for the sending of CCR APDUs
request and indication primitives are received from the CCR service-user;

c¢) the CCR protocol machine specified in terms of a state table; and

d) the presentation services (see’ITU-T Rec. X.216 | ISO/IEC 8822) used for sending
APDUs.

The CCR protocol shares the presentation-service with other application-service-elements.

The requitement to provide support for CCR together with other application-service-elements is sat

this Recor
Annex A @

Annex B d
that is not
Internatiorn

nmendation | Interpational Standard.

ontains thedefinitions of the structure of the CCR APDUs.

compatible with the use of the presentation service by CCR as specified in the body of th
al'Standard.

sfied by reference to

escribes.how the CCR can be used in combination with other ASEs that use the presentation service in a way

is Recommendation |
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INTERNATIONAL STANDARD

ITU-T RECOMMENDATION

1

SERVICE ELEMENT: PROTOCOL SPECIFICATION

Scope

: 1998 (E)

INFORMATION TECHNOLOGY - OPEN SYSTEMS INTERCONNECTION -
PROTOCOL FOR THE COMMITMENT, CONCURRENCY AND RECOVERY

This Recor|nmenda1ion | International Standard is to be applied by reference from other specifications, This is done

within sucl

a CCR ser\ice invokes the procedures of this Recommendation | International Standard to cause externa eff

This Recommendation | International Standard specifies, in clause 9, a use of the ACSE( Bresentation

services tp carry the CCR semantics. This “reference” mapping can be used whenever the use of
conflict with the user made by other ASEs or ASOs that are using the same assoGciation. Annex B d
use of sugporting services may be specified, for use where the reference mapping is inappropriate.

This Recgmmendation | International Standard specifies the static and-dynamic conformance req
implementing these procedures. It does not contain tests which can be used to demonstrate conforn

This editign of this Recommendation | International Standard spetifies CCR protocol Version 2, wh
Session Qata Separation functional unit to protect data not belonging to the CCR atomic action.

specifications by reference to the CCR services defined in ITU-T Rec. X.851 | ISO/IEC 9804. A teferenceto

S.

d Session
ese services does no
efines how a different

lirements for systems
nance.

ch makes use of the
The 1990 edition of

ISO/IEC 9805 specified CCR protocol Version 1. The 1993/1994 edition of this RecommenditTi]on | International

Standard gpecified both CCR protocol Version 1 and CCR“protocol Version 2, for the static commi

only.

This International Standard specifies the protocol elements that support the following functional unit

2

The following Recommendations and International Standards contain provisions which, through r¢
constitute [previsions of this Recommendation | International Standard. At the time of publication, t

I' ' At <l &l | Ty o &l i +
Were Va.l - AT TATUUTTITITTIUAQUUTIo  aAltu otaridaluos  dic oUujeul U TTVIOIUTT, dllu 'JG.I UCTo U ayrc

d) static commitment;

k) dynamic commitment;

c) read only;

d) one-phase commitment;
g) cancel; and

f] overlapped recovery.

Normative‘references

All_ D 2l

ent functional unit

U7

eference in this text,
e editions indicated

ments based on this

Recommendation | International Standard are encouraged to investigate the possibility of applying the most recent
edition of the Recommendations and Standards listed below. Members of IEC and ISO maintain registers of currently
valid International Standards. The Telecommunication Standardization Bureau of the ITU maintains a list of currently

valid ITU-T Recommendations.

2.1

Identical Recommendations | International Standards

— ITU-T Recommendation X.200 (1994) | ISO/IEC 7498-1:198#ymation technology — Open Systems

Interconnection — Basic Reference Model: The Basic Model.

— ITU-T Recommendation X.207 (1993) | ISO/IEC 9545:1%hrmation technology — Open Systems

Interconnection — Application layer structure.

— ITU-T Recommendation X.210 (1993) | ISO/IEC 10731:198/ymation technology — Open Systems

Interconnection — Basic Reference Model : Conventions for the definition of OSI services.

ITU-T Rec. X.852 (1997 E)

1
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— ITU-T Recommendation X.215 (1995) | ISO/IEC 8326:19frmation technology — Open Systems
Interconnection — Session service definition.

— ITU-T Recommendation X.216 (1994) | ISO/IEC 8822:1%hrmation technology — Open Systems
Interconnection — Presentation service definition.

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

— ITU-T Recommendation X.227 (1995) | ISO/IEC 8650-1:1986ymation technology — Open Systems
Interconnection — Connection-oriented protocol for the association control service element: Protocol
specification.

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

- ITU-T Recommendation X.680 (1994) [ ISO/NEC 8824-1:198brmation technology — Absfract Syntax
Notation One (ASN.1): Specification of basic notation.

-{ ITU-T Recommendation X.680 (1994)/Amd. 1 (1995) | ISO/IEC 8824-1:1995/Amd. 1.£885ation
technology — Abstract Syntax Notation One (ASN.1): Specification of basic notation — Amgndment 1:
Rules of extensibility.

- Technical Corrigendum (1997) to ITU-T Recommendation X.680(1994)/Amd. 1 (1995) | ISO/IEC
8824-1:1995/Amd. 1:1995,Information technology — Abstract Symniax Notation Ond (ASN.1):
Specification of basic notation — Amendment 1: Rules of extensibility.

-{ ITU-T Recommendation X.690 (1994) | ISO/IEC 8825-1:1%867mation technology — ASN)I encoding
rules: Specification of Basic Encoding Rules (BER), Canonical Encoding Rules (CER) and Distinguished
Encoding Rules (DER).

- ITU-T Recommendation X.851 (1997) | ISO/IE€\9804:19frmation technology — Open Systems
Interconnection — Service definition for the commitment, concurrency and recovery service elefnent.

3 Iefinitions

3.1 Reference model definitions

This Recommendation | International(Standard makes use of the following terms defined in ITU-T Rec. X.200 |
ISO/IEC 71498-1.:

d) Application Layer;

b) application asseciation; association;
c) applicationsprocess;

d) application-entity;

€) ,presentation-service;

f nroacantation ~connantion:
presehtatoh—EehheeHohs

g) session-service; and

h) session-connection.

3.2 Naming and addressing definitions

This Recommendation | International Standard makes use of the following terms defined in ITU-T Rec. X.650 |
ISO/IEC 7498-3:

a) application-process title;
b) application-entity qualifier;

c) application-entity title.

2 ITU-T Rec. X.852 (1997 E)
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33 Service conventions definitions

This Recommendation | International Standard makes use of the following terms defined in ITU-T Rec. X.210 |
ISO/IEC 10731:

a) service-provider;

b) service-user;

¢) confirmed service;

d) non-confirmed service;
€ primitive;

f)  request (primitive);

g)__indication (primitive):

response (primitive); and

i] confirm (primitive).

34 Bresentation service definitions

This Recopmmendation | International Standard makes use of the following terms defined in ITU-T Rgc. X.216 |
ISO/IEC 8822:

a) abstract syntax;

) abstract syntax name;

c) defined context set;

d presentation context; and

g presentation datavalue.

35 ACSE service definitions

This Reconmendation | International Standard mekes use of the following terms defined in ITU-T Rec. X.217 |
I SO/IEC 8649:

a) association-initiator; and

b) association-responder.

3.6 Application Layer Structure definitions

This Recommmendation |.International Standard makes use of the following terms defined in ITU-T Réc. X.207 |
I|SO/IEC 9%45:

a) application-entity-invocation;

b) <{application-service-element;

3.7 CCR service definitions

This Recommendation | International Standard makes use of the following terms defined in ITU-T Rec. X.851 |
ISO/IEC 9804

1) acceptor;

2) application failure;

3) atomic action;

4) atomic action branch identifier; branch identifier;
5) atomic action branch; branch;

6) atomic action data;

7) atomic action graph;

8) atomic action identifier;

ITU-T Rec. X.852 (1997 E) 3
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9) aomic action initiator;

10) atomic action owner;

11) atomicity;

12) begin-tree; atomic action begin-tree

13) bound data;

14) branch-initiator; atomic action branch-initiator;
15) branch-responder; atomic action branch-responder;
16) CCR service-provider;

17) CCR service-user;

18) commit coordinator;

19) commit-decider;

20) commit-subordinate;

21) commit-superior;

22) commit-tree; atomic action commit-tree;

[3) communication Talure,

1) compensating action;

) concurrency control;

6) confirmation of commitment;

7) connected graph;

B) consistency;

O) continuing two-phase branch; continuing two-phase neighbour;
D) distributed application;

1) doubt period;

P) durability;

3) fina state;

A) graph;

5) heuristic decision;

B) initia state;

7) intermediate;

B) intermediate state;

O) interrupted branch;

0) isolation;

1) leaf;

?) local commitment procedures;

3) local rollback procedures;

) mixed heuristic situation; mixed Situation;
5) neighbour (of anode in agraph);

6) neighbourhood (of a node),

7) node; CCR node;

B) non-reference mapping;

O) order of commitment of an atomic action branch; order of commitment;
D) phasel;

1) phasell;

P) presumed+ollback;

3) ready'\signal;

) ready-to-commit state;

b){recovery of an atomic action branch; recovery;

Qo1 1 O1 OF B D B N DS DN D DD )G ) D00 ) D) NINNDNDN N

) fecovery rpclnnnqi il ify for an atomic action hranch:; recovery mf:pnnqi bil ify;
57) reference mapping;

58) referencing specification;

59) requesting neighbourhood;

60) requestor;

61) rollback of an atomic action branch; rollback;
62) root;

63) subordinate of anode;

64) subordinate of an arc;

65) subordinate subtree;

66) subtree (of anode);

67) superior of anode (in arooted tree);

68) superior of an arc (in arooted tree);

69) tree;

70) user-ASE.

4 ITU-T Rec. X.852 (1997 E)
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3.8 CCR protocol specification definitions
For the purposes of this Recommendation | International Standard, the following definitions apply.

3.8.1 accepting CCR protocol machine: The CCR protocol machine whose service-user is the acceptor for a
particular CCR service.

3.8.2 CCR protocol machine: The protocol machine of the CCR application-service-element specified in this
Recommendation | International Standard.

3.83 requesting CCR protocol machine: The CCR protocol machine whose service-user is the requestor for a
particular CCR service.

4 Abbreviations

4.1

|

pata units

b~

PDU  application-protocol-data-unit

4.2 Types of application-protocol-data-units

The folloying abbreviations have been given to the application-protocol-data-unitS defined in this Protocol
Specificatipn:

G-INITIALIZE-RI
G-INITIALIZE-RC
4-BEGIN-RI
G-BEGIN-RC
g-PREPARE-RI
G-READY-RI
g-COMMIT-RI
g-COMMIT-RC
G-ROLLBACK-RI
G-ROLLBACK-RC
g-CANCEL-RI
G-NOCHANGE-RI
G-NOCHANGE-RC
(-RECOVER-RI
4-RECOVER:RC

4.3 (Other abbreviations

For the purposes of this Recommendation | International Standard, the following abbreviations apply:
ACSE Association Control Service Element

AE application-entity

AEI application-entity invocation

AP application-process

APDU application-protocol -data-unit

ASE application-service-element

ASN.1  Abstract Syntax Notation One

CCR Commitment, Concurrency, and Recovery application-service-element

CCRPM  CCR protocol machine

ITU-T Rec. X.852 (1997 E) 5
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cnf confirm primitive
ind indication primitive
oSl Open Systems Interconnection
req request primitive
rsp response primitive
5 Conventions
5.1 This Protocol Specification employs atabular presentation of its APDU fields. In clause 7, tables are presented

for each CCR APDU. Each field is summarized using the following notation:

M Presenceis Mandatory.

d Presence is CCRPM Option

4 Presenceis CCR service-user option

reg Source is the related request primitive

ind Sink isthe related indication primitive

r§p Source is the related response primitive

chf Sink istherelated confirm primitive

GCRPM Source or sink isthe CCRPM
5.2 Tlhe structure of each CCR APDU is specified in Annex A using'the abstract syntax notation of ASN.1 (see
ITU-T Red| X.680 | ISO/IEC 8824-1).
53 dCR dlows the concatenation of some of its APDUSs. In.clause 11 the allowed concatenations are specified.
6 (verview of the CCR protocol
6.1 Service support

The protocol specified in this Recommendation | International Standard supports the services defined in

ITU-T Recl X.851 | ISO/IEC 9804. Theseservices are listed in Table 1.

Table 1 — CCR services

Service Type Requestor
C-INITIALIZE Confirmed Association initiator
C-BEGIN Optionally confirmed Branch-initiator
C-PREPAIRRE Non-confirmed Either CCR service-user
C-READY] Non-confirmed Either CCR service-user
C-COMMIT Confirmed Commit-superior
C-ROLLBACK Confirmed Either CCR service-user
C-NOCHANGE Optionally confirmed Either CCR service-user
C-CANCEL Non-confirmed Either CCR service-user
C-RECOVER Confirmed or Commit-superior or Commit-subordinate
Optionally confirmed
C-P-ERROR Provider-initiated -
6.2 Constraints on ACSE services

6.2.1 An application-entity Invocation (AEI) establishes an association to exchange CCR APDUs with another AEI
by using the A-ASSOCIATE service of ACSE (see ITU-T Rec. X.217 | ISO/IEC 8649).

6 ITU-T Rec. X.852 (1997 E)
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6.2.2 When establishing the association, the following Presentation and Session Requirements must be specified on
the A-ASSOCIATE service:

— Presentation kernel functional unit;

— Session kernel functional unit;

—  Session typed data functional unit;

— Session minor synchronize functional unit;

— Session resynchronize functional unit;

— Session data separation functional unit;

6.2.3 When establishing the association, the following optional

parameters of the ACSE A-ASSOCIATE service

F-RI APDU. The

ices as one or more
nex A. If more than

rencing specification
and comply with the

the defined

must be specified:

gd) Calling AP title;

b) Calling AE qualifier;

c¢) Responding AP title;

d) Responding AE qualifier.
6.2.4 Tlhe ACSE User information on an A-ASSOCIATE request shall-eontain the C-INITIALIZ]
ACSE Usgr information on an A-ASSOCIATE response shall contain theC-INITIALIZE-RC APDU.
6.3 Use of the presentation service
6.3.1 CCR uses the following presentation (see ITU-T RectX.216 | ISO/IEC 8822) services:

-{ P-DATA;

-{ P-TYPED-DATA;

- P-SYNC-MINOR;

- P-RESYNCHRONIZE(abandon).
6.3.2 GCR APDUs are passed,nithe User Data parameters of the above presentation sery
presentatipn data values. The value-of the ASN.1 data type for each CCR APDU is specified in A
one ASN.] data type is sent, a ¢orresponding number of presentation data values are included.
6.3.3 I other presentation data values are present on a presentation service primitive, the refe
shall spedify sequencing.rules. These rules shall ensure that the CCR semantics are maintained
concatendtion and mapping rules specified in clauses 9 and 10.

NOTE + The use.of presentation-service parameters other than User Data is specified in clause 9 .

6.3.4 It iS4he responsibility of the CCR service-user to control the presentation contexts available in
context set'ef-the-tinder :yil 10 preser tatror-connection:
6.4 Relationship to the session-service and the transport-service

6.4.1 The session functional units required for the session-connection that supports the presentation-connection (that
in turn supports the association) are determined by the A-ASSOCIATE service requestor and acceptor. They accomplish
this using the Session Requirements parameter on the A-ASSOCIATE primitives. The required session functional units
aregivenin 6.2.

6.4.2 The rules of the session-service affect the operation of the CCRPM and its service-user. The CCR service-user
must be aware of these constraints. This Protocol Specification assumes that a local mechanism enforces them. For
example, it isthe responsibility of the CCR service-user to control the possession of the available session tokens.

6.4.3 CCR requires use of session unlimited user data (see ITU-T Rec. X.215 | ISO/IEC 8326).

ITU-T Rec. X.852 (1997 E)
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6.5 Operation of the CCRPM

6.5.1 The protocol specification for CCR is presented in this Recommendation | International Standard as a protocol
machine. This protocol machineis referred to as the CCR Protocol Machine (CCRPM).

6.5.2 A CCRPM is used for a protocol exchange sequence for one atomic action branch on an existing association.
A CCRPM is also used for a sequence of atomic action branches in which the completion (commitment or rollback)
of one overlaps with the beginning of the next one. The procedures of a CCRPM are performed in cooperation with
theoverall CCR service-user. The CCRPM shares the presentation-connection that supports the association with
other ASEs.

6.5.3 A CCR service primitive is issued by a CCR service-user within a sequence of application or presentation
service primitives on asingle association, as defined in ITU-T Rec. X.851 | ISO/IEC 9804.

(1 11N dllSe dre Cd

conforman State Table defined in clause 8 and as a result of the receipt of presentafion service
primitives carrying data values in the CCR presentation context. The parameters of the CCR serviee.pri
structured @ccording to Annex A to produce CCR APDUs. These APDUSs are transferred using the presentafion-service
according to the specification given in clauses 7, 9, and 11.

6.5.4 T

6.5.5 Tlhe value of a CCR APDU is transferred as a presentation data value from the CCRpresentation cpntext. The
abstract syntax for data types transferred in this context are defined in Annex A by specifying the completeset of CCR
APDUs using Abstract Syntax Notation One (see ITU-T Rec. X.680 | ISO/IEC 8824-1):
6.6 Rules of extensibility

For the C-INITIALIZE-RI APDU, areceiving CCRPM shall

a ignore any undefined element;

) where named bits are used, treat any bit as insignificant when no nameis assigned to it.

7 Hlements of procedures

The CCR grotocol consists of the following procedures:

a initidization;

k) begin branch;
C) prepare;
d signal readiness;

e) order commitment;
f rol| back;
g1) cancel;

h) nochange completion;

i)  branch recovery;
j)  order commitment and begin new branch;
k) rollback and begin new branch; and

) error.
The following subclauses describe these procedures. The descriptions include the specification of presentation service
primitives normally used to carry CCR APDUs. However, for concatenated CCR APDUSs, the presentation service
mapping specified in clause 11 applies.

Figures 1 to 9 show the ASN.1 structure of the CCR APDUs. The complete ASN.1 module, containing these definition
and those of the supporting datatypes, isin Annex A.
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7.1 Initialization procedure

7.1.1 Purpose

This procedure is used to negotiate the CCR version and which CCR functional units are available on the association. It
supports the C-INITIALIZE service defined in X.851 | ISO/IEC 9804.

7.1.2 APDUs used

This procedure uses the following CCR APDUSs:
C-INITIALIZE-RI
C-INITIALIZE-RC

The structure of these APDUs is shown in Figure 1.

(-INITIALIZE-RI ::= [11]
{ version-number

SEQUENCE
[0] BIT STRING

{ version1(0), version2(1) } DEFAULT { version2 },
ey
ccr-requirements
ready-collision-reservation

[1] Cer-requirements DEFAULT { static-commitment},
[2] BOOLEAN DEFAULT TRUE,

ey
user-data

}

(-INITIALIZE-RC ::= [12]
{ version-number

User-data OPTIONAL

SEQUENCE
[0] BIT STRING

{ version1(0), version2(1) }( DEFAULT { version2 },
ey
ccr-requirements
ready-collision-reservation

[1] Cer-requirements DEFAULT { static-commitment},
[2] BOOLEAN DEFAULT TRUE,

ey
user-data

}

User-data OPTIONAL

Figure 1. L{C-INITIALIZE APDUs

The C-INITIALIZE-RI APDU fields arelisted in Table 2. The C-INITIALIZE-RC APDU fields arelisted in Table 3.

[Table 2 — C-INITIALIZE-RI field Table 3 — C-INITIALIZE-RC field

Field name Rrésence Source Sink Field name Presence Source Sink
version-nymber M CCRPM CCRPM version-number M CCRPM CCRPM
cer-requi rqaments M req ind cer-requirements M req ind
ready-collision- ) req ind ready-collision- U req ind
reservation reservation
user-data U req ind user-data U req ind

7.1.3 Procedure operation

The procedure is performed concurrently with the A-ASSOCIATE procedure (see ITU-T Rec. X.217 | ISO/IEC 8649)
when the association will be used for CCR. The procedure is driven by the following events:

a) C-INITIALIZE request primitive from the requestor;

b) C-INITIALIZE-RI APDU received by the accepting CCRPM;

¢) C-INITIALIZE response primitive from the acceptor; and

d) C-INITIALIZE-RC APDU received by the CCRPM of the requestor.

ITU-T Rec. X.852 (1997 E) 9
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7.1.3.1 C-INITIALIZE request primitive

The requesting CCRPM forms a C-INITIALIZE-RI APDU from parameter values of the C-INITIALIZE request
primitive. The C-INITIALIZE APDU is a data value of the A-ASSOCIATE request User Information parameter.

7.1.3.2 C-INITIALIZE-RI APDU

The accepting CCRPM receives a C-INITIALIZE-RI APDU from its peer as user information on an A-ASSOCIATE
indication primitive. It issuesa C-INITIALIZE indication primitive with parameter values derived from the APDU.

7.1.3.3 C-INITIALIZE response primitive

The accepting CCRPM forms a C-INITIALIZE-RC APDU from the parameter value of the C-INITIALIZE response
primitive. [The APDU Is a data value of the A-ASSOCIATE response User Information parameter.

7.1.3.4 (-INITIALIZE-RC APDU

The requesting CCRPM receives a C-INITIALIZE-RC APDU from its peer as user informatien‘on an A-ASSOCIATE
confirm prijmitive.

7.1.4 Use of the C-INITIALIZE-RI APDU fields

Thefields ¢f the C-INITIALIZE-RI APDU fields are used by the requesting andaccepting CCRPM as specifiled below.

7.1.4.1 Versions

For the refjuesting CCRPM: The vaue assigned to this field is:determined within the implementation of the CCRPM.
It is a bit gtring where each bit that is set to one indicates aversion of CCR protocol that this CCRPM supports. The
ASN.1 definition of the “Versions” datatype in Annex Apecifies which bit represents which version| Multiple bits may
be set, indicating support of multiple versions.

The versign of the protocol defined in this Protgeol Specification shall be Version 2.

NOTE t+ An implementation that can suppert multiple versions is not required to indicate support for all of these on every
C-INITIALIZE-RI APDU. In a particular instance, it may choose to offer fewer versions than it is capable of.

For the adcepting CCRPM: The CCRPM sets the Versions parameter of the C-INITIALIZE indication primitive to
indicate the version of the CCR protocol selected for use on the association. This shall be the highest protgcol version
which is sppported by this, CCRPM and for which the corresponding bit in the “versions” field was sgt. Bits representing
protocol versions that are net supported by the CCRPM are ignored.

7.1.4.2 (CR requirements

For the nequesting CCRPM: This value is directly mapped from the CCR Requirements pprameter on the
C-INITIALIZE Tequest primitive.

For the accepting CCRPM: The CCR Requirements parameter of the C-INITIALIZE indication primitive shall be set
from the ccr-requirements field of the C-INITIALIZE-RI APDU. Only those CCR functional units that are both
proposed in the ccr-requirements field of the APDU and are supported by the responding CCRPM shall be appear in the
CCR Requirements parameter of the indication.

7.1.4.3 Ready-collision-reservation

For the requesting CCRPM: This value is directly mapped from the Ready-Collision-Reservation parameter on the
C-INITIALIZE request primitive.

For the accepting CCRPM: This value is used to determine the value of the Ready-Collision-Reservation parameter of
the C-INITIALIZE indication primitive.
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7.1.4.4 User data

For the requesting CCRPM: This value is directly mapped from the User Data parameter on the C-INITIALIZE
request primitive.

For the accepting CCRPM: This value is used to determine the value of the User Data parameter of the C-INITIALIZE
indication primitive.

7.1.5 Use of the C-INITIALIZE-RC APDU field

The C-INITIALIZE-RC APDU fields are used by the accepting and requesting CCRPM s as specified below.

7.1.5.1 Versions

For the acfepting CCRPM: The “versions” field shall be a bit string that indicates the version of the.CCR protocol that

has been|selected for use on the association as specified in 7.1.6.1. The bit specified in the)A$N.1 definition of the
“Versions'| datatype as representing the selected version, shall be set to one. Any leading’ bitg, representing lower
versions, shall be zero. There shall be no trailing zero bits.
For the refuesting CCRPM: The version represented by the only set bit (the last) inthe “versions” field is the version

of the CCR protocol selected for use on the association. This version number is‘the value of the Version parameter of
the C-INITIALIZE confirm primitive.

7.1.5.2 (CR requirements
For the gccepting CCRPM: This value is directly mapped from *the CCR Requirements pparameter on the
C-INITIALJZE response primitive. Only functional units that weré¢proposed on the C-INITIALIZE indication shall be
included dn the response.

For the réquesting CCRPM: This value is used to determine the value of the CCR Requirements parameter of the
C-INITIALZE confirm.

7.1.5.3 User data

For the a¢cepting CCRPM: This value is djrectly mapped from the User Data parameter on tHe C-INITIALIZE
indication primitive.

For the requesting CCRPM: This_value is used to determine the value of the User Data parameter of the
C-INITIAYZE confirm.

7.1.6 (ollisions

None.

7.2

ool

egin-branch procedure

7.2.1 Purpose

This procedure is used to begin a new atomic action branch between two CCR-service users. It supports the C-BEGIN
service defined in ITU-T Rec. X.851 | ISO/IEC 9804.

7.2.2 APDUs used

The procedure uses the following CCR APDUSs:
C-BEGIN-RI
C-BEGIN-RC

The structure of these APDUSs is shown in Figure 2.
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C-BEGIN-RI ::= [1] SEQUENCE
{ atomic-action-identifier [0] ATOMIC-ACTION-IDENTIFIER,
branch-suffix CHOICE {
[2] OCTET STRING,

[3] INTEGER,
}s
user-data User-data OPTIONAL
}
C-BEGIN-RC ::= 2] SEQUENCE
{ reegee
user-data User-data OPTIONAL }

Figure 2 — C-BEGIN APDUs

The C-BEGIN-RI APDU fields arelisted in Table 4. The C-BEGIN-RC APDU field is listed'in Table 5.

Table 4 — C-BEGIN-RI field Table5 — C-BEGIN-RC field
Field name Presence Source Sink Field pame Presence Source Sink
atomic-adtion-identifier M req ind user<data U req ind
branch-suffix M req ind
user-data U req ind
7.2.3 Hrerequisite requirements

7.2.3.1 Hor the requestor, the use of this proceddre requires that no other atomic action branch is acfive on the
association

7.2.3.2 Tlherequestor of the C-BEGIN reguest primitive shall be the owner of the session synchronize-mingr token.

7.2.4 Procedure operation

This proceglure is driven by the fellowing events:

& C-BEGIN reguestprimitive from the requestor;

b C-BEGIN=RI*APDU received by the accepting CCRPM;
c¢) C-BEGIN response primitive from the acceptor; and

d C-BEGIN-RC APDU received by the requesting CCRPM.

The events ¢) and d) are optional and may occur later.

7.2.4.1 C-BEGIN request primitive

The requesting CCRPM forms a C-BEGIN-RI APDU from parameter values of the C-BEGIN request primitive. If the
C-BEGIN-RI is not concatenated with other CCR APDUs, the CCRPM issues a P-SYNC-MINOR request primitive

with the APDU as a data value of the primitive’s User Data parameter. If the CCRPM concatenates the C-BEGIN-RI
APDU with another CCR APDU, it issues the appropriate presentation service primitive as specified in clause 11, with
the C-BEGIN-RI APDU as a data value in the user data parameter.

7.2.4.2 C-BEGIN-RI APDU

The accepting CCRPM receives a C-BEGIN-RI APDU from its peer as user data on a P-SYNC-MINOR indication
primitive, if the APDU is unconcatenated. If the APDU is concatenated with other CCR APDUs, the C-BEGIN-RI
APDU will be received as user data on the appropriate presentation primitive as specified in clause 11. In either case, the
CCRPM issues a C-BEGIN indication primitive with parameter values derived from the APDU.
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7.2.4.3 C-BEGIN response primitive

The accepting CCRPM forms a C-BEGIN-RC APDU from the parameter value of the C-BEGIN response primitive. If

the C-BEGIN-RC is not concatenated with other CCR APDUs, the CCRPM issues a P-SYNC-MINOR response
primitive with the APDU as a data value of the primitive’s User Data parameter. If the CCRPM concatenates the
C-BEGIN-RC APDU with another CCR APDU, it issues the appropriate presentation service primitive as specified in
clause 11, with the C-BEGIN-RC APDU as a data value in the user data parameter.

7.2.4.4 C-BEGIN-RC APDU

The requesting CCRPM receives a C-BEGIN-RC APDU from its peer as user data on a P-SYNC-MINOR confirm
primitive, if the APDU is unconcatenated. If the APDU is concatenated with other CCR APDUs, the C-BEGIN-RC
APDU will be received as user data on the appropriate presentation primitive as specified in clause 11. In either case, the
CCRPM issues a C-BEGIN confirm primitive with the parameter value derived from the APDU.

7.2.5 Use of the C-BEGIN-RI APDU fields

For the r¢questing CCRPM: The fields of the C-BEGIN-RI APDU are directly mapped from thé¢ corresponding
parameters on the C-BEGIN request primitive as specified in Table 6.

The CCRIPM shall represent the “Atomic Action Identifier — Owner's Name” parameéter’of the C-BEHGIN request in the
abstract slyntax by using either the “name” form or the “sender” value of the “side” form of the “ofvners-name” field.
The latter form may only be used if the Owner’'s Name is the AE-title of the requestor, as passed o the A-ASSOCIATE
service used to establish the supporting association.

The C-BHGIN request includes the Branch Identifier — Initiator's Name parameter on the reqpest primitive. The
parameterl value is the requestor's AE title which was passed in-the A-ASSOCIATE service ugsed to establish the
supporting association and is not mapped to a field of the C-BEGIN-RI APDU.

For the accepting CCRPM: The fields of the C-BEGIN:-RI APDU are directly mapped to the corresponding
parametells on the C-BEGIN indication primitive as specified in Table 6. If the “owners-name” fi¢ld in the “atomic-
action-ideptifier” field is the “sender” value of the “side’ form, the “Atomic Action Identifier — @wner's Name”
parameterl of the C-BEGIN indication shall be the requestor’'s AE-title that was passed in the A-ASSOCIATE service
used to egtablish the supporting association.

The accepting CCRPM also includes the Brangh Identifier — Initiator's Name parameter on the indigation primitive. The

parameterl value is the requestor’'s AE title) passed in the A-ASSOCIATE service used to establish the supporting
associatiop.

Table 6'— Mapping of C-BEGIN req/ind parameters

APDU Fiéld name Parameter name
atomic-actifon-identifier {owners-name} Atomic Action Identifier — Owner's Name
atomic-action-identifier {atomic-action-suffix} Atomic Action Identifier — Suffix

. Branch Identifier — Branch-initiator'sName

branch-suffix Branch Identifier — Suffix

user-data YserData

7.2.6 Use of the C-BEGIN-RC APDU field

For the accepting and requesting CCRPM: The C-BEGIN-RC APDU field is directly mapped to and from the
corresponding parameter on the C-BEGIN response and confirm primitives as specified in Table 7.

Table 7 — Mapping of C-BEGIN rsp/cnf parameter

APDU Field name Parameter name

user-data User Data
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7.2.7 Collisions

A callision of a C-BEGIN-RI APDU with another CCR APDU cannot occur unless the overlapped recovery functional

unit is selected. The specification of the CCR service-user shall ensure that C-BEGIN request and C-RECOVER request

shall not collide.
NOTE — Collisions between two C-BEGIN-RI APDUs cannot occur because the CCR service-user must own the synchronize-
minor token when issuing C-BEGIN request ). The requirement, when overlapped recovery is not selected, to own the token
before issuing C-RECOVER request (except when replying to a C-RECOVER indication) makes collisions of C-BEGIN-RI
APDUs and C-RECOVER-RI APDUs impossible. When overlapped recovery is selected, there is no piotéci®ragainst
collision between C-BEGIN-RI and C-RECOVER-RI APDUs.

7.3 Prepare procedure

7.3.1 Purpose

The prepare procedure is used by CCR service-user to inform its neighbour that no more application.sesnantics that
affect bourjd data will be sent. The prepare procedure supports the C-PREPARE service defined in I TTU-T Rec. X.851 |
I|SO/IEC 9804.

7.3.2 APDU used

The procedure uses the following CCR APDU:
4-PREPARE-RI

The structyre of this APDU is shown in Figure 3.

(-PREPARE-RI ::= [3] SEQUENCE
{ ceeguens
user-data User-data OPTIONAL }

Figure 3 — C-PREPARE APDU

The C-PREBPARE-RI APDU field islisted in, Table 8.

Table 8 - C-PREPARE-RI field

Field name Presence Source Sink
user-data U req ind
7.3.3 Hrerequisiteyrequirements
None.
7.3.4 Prepare procedure

This procedure is driven by the following events:
a) C-PREPARE request primitive from the requestor; and
b) C-PREPARE-RI APDU received by the accepting CCRPM.

7.3.4.1 C-PREPARE request primitive

The requesting CCRPM forms a C-PREPARE-RI APDU from the parameter value of the C-PREPARE request

primitive. If the C-PREPARE-RI is neither concatenated with other CCR APDUSs, nor with APDUSs from other ASEs,

the CCRPM issues a P-TYPED-DATA request primitive with the APDU as a data value of the primitive’s User Data
parameter. If the C-PREPARE-RI APDU is concatenated with another CCR APDU or with an APDU from another
ASE, the appropriate presentation service primitive is issued as specified in clause 11, with the C-PREPARE-RI APDU
as a data value in the user data parameter.
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7.3.4.2 C-PREPARE-RI APDU

The accepting CCRPM receives a C-PREPARE-RI APDU from its peer as user data on a P-TYPED-DATA indication
primitive, if the APDU is unconcatenated. If the APDU is concatenated with other CCR APDUSs or with APDUs from
other ASEs, the C-PREPARE-RI APDU will be received as user data on the appropriate presentation primitive as
specified in clause 11. In either case, the CCRPM issues a C-PREPARE indication primitive with the parameter value
derived from the APDU.

7.3.5 Use of the C-PREPARE-RI APDU field

For the requesting and accepting CCRPM: The field of the C-PREPARE-RI APDU is directly mapped to and from
the corresponding parameter on the C-PREPARE request and indication primitives as specified in Table 9.

Table 9 — Mapping of C-PREPARE req/ind parameter

APDU Field name Parameter name

user-data User Data

7.3.6 (ollisions

7.3.6.1 The prepare procedure and the signal readiness procedure may be used_simultaneously by [both CCR
service-usgrs. This results in a collision of a C-PREPARE-RI APDU and a C-READY-RI APDU. Both| events are
treated norfnally, resulting in the issue of the appropriate indication primitives.

7.3.6.2 Tlhe prepare procedure and the rollback procedure can be used simultaneously by the CCR servicg-users. The
collision is|resolved in favour of the rollback procedure.

7.3.6.3 A CCR service-user can initiate the rollback procedure immediately after initiating the prepare prpcedure. In
this case the rollback can disrupt the prepare procedure.

7.4 Signal readiness procedure

7.4.1 Purpose

The signal |readiness procedure is used by a CCR service-user to inform its neighbour that it is in the ready-to-commit
state. The grocedure supports the C-READY jservice defined in ITU-T Rec. X.851 | ISO/IEC 9804.

7.4.2 APDU used

This proceglure uses the following.CER-APDU:
d-READY-RI

The structyre of this APDU is shown in Figure 4.

(-READY-RI := [4] SEQUENCE

user-data user-data OFT1ONAL §

Figure 4 — C-READY APDU

The C-READY-RI APDU field islisted in Table 10.

Table 10 — C-READY-RI field

Field name Presence Source Sink

user-data U req ind
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7.4.3 Prerequisite requirements

7.4.3.1 For the requestor, the use of this procedure requires that atomic action data for this branch be accessible in
stable storage.

7.4.4 Signal readiness procedure

This procedure is driven by the following events:
a) C-READY request primitive from the requestor; and
b) C-READY-RI APDU received by the accepting CCRPM.

7.4.4.1 C-READY request primitive

The requesting CCRPM forms the C-READY -RI APDU from the parameter value of the C-READY request primitive. If

the C-READY.-RI neither concatenated with other CCR APDUSs_nor with APDUs from other ASEs the CCRPM issues

a P-TYPHD-DATA request primitive with the APDU as a value of the primitive’s User Datayparameter. If the
C-READY}RI APDU is concatenated with anther CCR APDU or with an APDU from anotherASE, the appropriate
presentatipn service primitive is issued as specified in clause 11, with the C-READY-RI APDU ag a data value in the
user data parameter.

7.4.4.2 (-READY-RI APDU

The accepting CCRPM receives a C-READY-RI APDU from its peer as user(data on a P-TYPEDP-DATA indication
primitive, {f the APDU is unconcatenated. If the APDU is concatenated with ‘ether CCR APDUs or|with APDUs from
other ASHs, the C-READY-RI APDU will be received as user data on the appropriate presentation primitive as specified
in clause 11. In either case, the CCRPM issues a C-READY indication @rimitive with the parametef value derived from
the APDU

7.4.5 Use of the C-READY-RI APDU field

For the refjuesting and accepting CCRPM: The field of the €-READY-RI APDU is directly mapped tp and from the
corresponfding parameter on the C-READY request and indication primitives as specified in Table 11.

Table 11 — Mapping of C-READY req/ind parameter

APDU Field name Parameter name

user-data User Data

7.4.6 (ollisions

The signal readiness procedure and the prepare procedure may be used simultaneously by both QCR service-users. Thi
results infa collision ofva. C-READY-RI APDU and a C-PREPARE-RI APDU. Both events are|treated normally,
resulting in the issue/fthe appropriate indication primitives.

A collision betweentwo C-READY-RI APDUs can occur. Both events are treated normally, resulting in the issue of the
appropriate indication primitives.

NOTE + A'C-READY-RI APDU may collide with application data. It is the CCR service-user’s responsi|bility to police this
situation, which could lead to inconsistency in the bound data of the atomic action (see ITU-T Rec. X.851 | ISO/IEC 9804, C.9.3

7.5 Order commitment

7.5.1 Purpose

The order commitment procedure is used by a commit-superior to regquest its commit-subordinate to release its bound
datain their final state. It supports the C-COMMIT service defined in ITU-T Rec. X.851 | ISO/IEC 9804.

7.5.2 APDUs used

The procedure uses the following CCR APDUSs:
C-COMMIT-RI
C-COMMIT-RC
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The structure of these APDUs is shown in Figure 5.

C-COMMIT-RI ::= [5] SEQUENCE

{ ceegeney

user-data User-data OPTIONAL }
C-COMMIT-RC ::= [6] SEQUENCE

{ eegerns
user-data User-data OPTIONAL }

Figure 5 — C-COMMIT APDUs

The C-COMMIT-RI APDU and the C-COMMIT-RC APDU fields are listed in Tables 12 and 13, respéctively.

Table 12 — C-COMMIT-RI field Table 13 — C-COMMIT-RC field
Field name Presence Source Sink Field name Presence Source Sink
user-data U req ind user-data u rsp cnf
7.5.3 Hrerequisite requirements

For the requestor to issue the C-COMMIT request primitive, it isvequired that atomic action data for thig branch be
accessible [n stable storage. The requestor shall also be the ownerof ‘the session synchronize-minor token.

For the acgeptor to issue the C-COMMIT response primitive, it is required that no atomic action data for thig branch be
accessible |n stable storage.

7.5.4 Order commitment procedure

This proceglure is driven by the following events:

ad C-COMMIT request primitive-from the requestor;

) C-COMMIT-RI APDU received by the accepting CCRPM;
¢) C-COMMIT response primitive from the acceptor; and

d C-COMMIT-RC APDU received by the requesting CCRPM.

7.5.4.1 (-COMMIT request primitive

The requeqing CERPM forms a C-COMMIT-RI APDU from the parameter value of the C-COMMIT request primitive.
It issues a P/SYNC-MINOR request primitive with the APDU as a data value of the primitive’s User Pata parameter.

7.5.4.2 C-COMMIT-RI APDU

The accepting CCRPM receives a C-COMMIT-RI APDU from its peer as user data on a P-SYNC-MINOR indication
primitive. It issues a C-COMMIT indication primitive with the parameter value derived from the APDU.

7.5.4.3 C-COMMIT response primitive

The accepting CCRPM forms a C-COMMIT-RC APDU from the parameter value of the C-COMMIT response
primitive. It issues a P-SYNC-MINOR response primitive with the APDU as a data value of the primitive’s User Data
parameter.

7544 C-COMMIT-RC APDU

The requesting CCRPM receives a C-COMMIT-RC APDU from its peer as user data on a P-SYNC-MINOR indication
primitive. It issues a C-COMMIT confirm primitive with the parameter value derived from the APDU.

ITU-T Rec. X.852 (1997 E) 17


https://iecnorm.com/api/?name=be0c64f5d3548193100a8f423b316995

ISO/IEC 9

7.5.5

For the requesting and accepting CCRPM: The C-COMMIT-RI APDU field is directly mapped to and from the

805-1 : 1998 (E)

Use of the C-COMMIT-RI APDU field

corresponding parameter on the C-COMMIT reguest and indication primitives as specified in Table 14.

7.5.6

For the ag
correspond
7.5.7 q
None.

7.6 R
7.6.1 B

The rollbagk procedure is used to force completion of an‘atomic action branch. It supports the C-ROLLBA

Table 14 — Mapping of C-COMMIT req/ind parameter

APDU Field name Parameter name

user-data User Data

Use of the C-COMMIT-RC APDU field

RPN/ a¥a

ng pareter on the C-COMMIT response and confirm primitives as specified in Table 15.

Table 15 — Mapping of C-COMMIT rsp/cnf parameter

APDU Field name Parameter name

user-data User Data

ollision

ollback procedure

urpose

defined in |[TU-T Rec. X.851 | ISO/IEC 9804.
7.6.2 APDUs used
The procedure uses the following CCR APBRUS:
G-ROLLBACK-RI
G-ROLLBACK-RC
The structyre of these APDUSs i's shown in Figure 6.
(-ROLLBAGK-RI ::= [7] SEQUENCE
user-data User-data OPTIONAL }
(-ROLLBACK-RC ::= [8] SEQUENCE
{
user-data User-data OPTIONAL }

Figure 6 — C-ROLLBACK APDUs

nd from the

ICK service

The C-ROLLBACK-RI APDU field islisted in Table 16. The C-ROLLBACK-RC APDU field islisted in Table 17.

Table 16 — C-ROLLBACK-RI field

Table 17 — C-ROLLBACK-RC field

Field name

Presence Source Sink Field name Presence Source

Sink

user-data

U req ind user-data U rsp

cnf

18
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Prerequisite requirements

For the requestor, the use of this procedure requires either:

7.6.4

a)
b)

no atomic action data for this branch are accessible in stable storage; or

the CCR service-user has been ordered to rollback by its commit-superior.

Rollback procedure

This procedure is driven by the following events:

7.6.4.1

a) C-ROLLBACK request primitive from the requestor;
b) C-ROLLBACK-RI APDU received by the accepting CCRPM;
0)

(-ROLLBACK request primitive

The requesgting CCRPM forms a C-ROLLBACK-RI APDU from the parameter value of the C*ROLLBA
primitive. It issues a P-RESYNCHRONIZE(abandon) request primitive with the APDU as@-data value

User Data

7.6.4.2

The accppting CCRPM

parameter.

(-ROLLBACK-RI APDU

receives a C-ROLLBACK-RI APDU fronn"its peer as us

P-RESYNLCHRONIZE(abandon) indication primitive. It issues a C-ROLLBACK indication primitive w

value deri

ed from the APDU.

For the agceptor, if atomic action data for this branch are accessible in stable storage, then it is reqt

forgotten.

7.6.4.3

(-ROLLBACK response primitive

The accepting CCRPM forms a C-ROLLBACK-RC ARDU from the parameter value of the C-ROL

primitive.
primitive’s

It issues a P-RESYNCHRONIZE(abanden) response primitive with the APDU as a
User Data parameter.

7.6.4.4 (-ROLLBACK-RC APDU

CK request
of the primitive’s

er data on a
ith the parameter

ired that ¢hese data b

LLBACK response
data value of the

The reqliesting CCRPM receives ~~a C-ROLLBACK-RC APDU from its peer as user data on a
P-RESYNICHRONIZE(abandon) confitm primitive. It issues a C-ROLLBACK confirm primitive with the parameter
value deriyed from the APDU.

7.6.5 Use of the C-ROLLBACK-RI APDU fields

For the accepting and requesting CCRPM: The C-ROLLBACK-RI APDU field is directly mapped to
corresponfding parameter on the C-ROLLBACK request and indication primitives as specified in Tah

7.6.6

Table 18 — Mapping of C-ROLLBACK req/ind parameters

APDU Field name Parameter name

and from the
le 18.

user-data User Data

Use of the C-ROLLBACK-RC APDU field

For the accepting and requesting CCRPM: The C-ROLLBACK-RC APDU field is mapped to and from the
corresponding parameter on the C-ROLLBACK response and confirm primitives as specified in Table 19.

Table 19 — Mapping of C-ROLLBACK rsp parameter

APDU Field name Parameter name

user-data User Data

ITU-T Rec. X.852 (1997 E)
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7.6.7 Disruptive effects

Because the C-ROLLBACK service is mapped on the P-RESYNCHRONIZE service, CCR APDUs other than a
C-ROLLBACK-RI from the association-initiator are discarded (by the underlying session service-provider). This
mapping guarantees that rollback takes precedence over all other allowed CCR protocol procedures.

7.6.8

Collision with a C-ROLLBACK-RI APDU

If two C-ROLLBACK-RI APDUs collide, the C-ROLLBACK-RI APDU from the association-responder is discarded by
the underlying session service-provider. That is, the association-initiator wins. Therefore, for the association-responder,
the delivery of its user data to the peer is not guaranteed.

7.7 No-change completion procedure

7.7.1 Purpose

This proceflure is used to complete an atomic action branch when the reguestor has made no changes to.bou
does not wjsh to be involved in any two-phase commitment procedures. The requestor may optionally.ask tq
indication pf the commitment or rollback of the atomic action. The procedure supports the C-NOCHAN

defined in [TU-T Rec. X.851 | ISO/IEC 9804.

This proceglure is only used when the no-change functional unit has been sel ected.

7.7.2 APDUs used

The procedure uses the following CCR APDUS:
G-NOCHANGE-RI
G-NOCHANGE-RC

The structdre of these APDUsis shownin Figure 7.

(-NOCHANGE-RI ::= [13]
{ confirmation

DEFAULT with-result,

ceegeney

user-data

}

(-NOCHANGE-RC ::=\{14]
{ outcome

v Neors
user-data
¥

SEQUENCE
[0] ENUMERATED
{ not-required(0), result-requested(1), ...}

User-data OPTIONAL

SEQUENCE
[0] ENUMERATED
{ not-determined(0), committed(1), rolled-back(2),
no-change(3), ...}
DEFAULT not-determined ,

User-data OPTIONAL

hd data and
receive an
GE service

Figure 7— C-NOCHANGE APDUs

The C-NOCHANGE-RI APDU fields are listed in Table 20. The C-NOCHANGE-RC APDU fieldislisted in table 21.

Table 20 — C-NOCHANGE-RI fields

Table 21 — C-NOCHANGE-RC fields

Field name Presence Source Sink Field name Presence Source Sink
confirmation M req ind outcome M rsp cnf
user-data U req ind user-data U rsp cnf
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Prerequisite requirements

For the requestor to issue the C-NOCHANGE request primitive:

— the requestor shall have no bound data for the atomic action.

7.7.4

Procedure operation

This procedure is driven by the following events:

7.7.4.1

a) C-NOCHANGE request primitive from the requestor;

b) C-NOCHANGE-RI APDU received by the accepting CCRPM,;
c) C-NOCHANGE response primitive from the acceptor; and

d) C-NOCHANGE-RC APDU received by the requesting CCRPM.

request has the value “not-required”.

(-NOCHANGE request primitive

: 1998 (E)

Events c¢) and d) are optional and may not occur if the Confirmation parameter en_the C-NOCHANGE

The requesting CCRPM forms a C-NOCHANGE-RI APDU from parameter valugsyof the C-NOCHANGE request

primitive.

7.7.4.2

t issues a P-DATA request primitive with the APDU as a data value of.theprimitive’s User

(-NOCHANGE-RI APDU

Data parameter.

The accepting CCRPM receives a C-NOCHANGE-RI APDU from its-peer as user data on a P-DATA indication

primitive.

7.7.4.3

It issues a C-NOCHANGE indication primitive with parameter values derived from the APL

(-NOCHANGE response primitive

u.

The accepting CCRPM forms a C-NOCHANGE-RC APDU-from the parameter value of the C-NOCHANGE response

primitive.

7.7.4.4

The requésting CCRPM receives a C-NOCHANGE-RC APDU from its peer as user data on a

primitive. It issues a C-NOCHANGE confirm primitive with the parameter value derived from the APDU.

7.7.5

For ther
to the co

7.7.6

It issues a P-DATA request primitive with the ARDU as a data value of the primitive’s Usel

(-NOCHANGE-RC APDU

Use of the C-NOCHANGE-RI APDU field

responding parameters on the C-NOCHANGE request and indication primitives as specifig

Table 22 — Mapping of C-NOCHANGE req/ind parameters

APDU Field name Parameter name

confirmation Confirmation

user-data User Data

Use of the C-NOCHANGE-RC APDU fields

Data parameter.

P-DATA indication

equesting and accepting CCRPM: The fields of the C-NOCHANGE-RI APDU are directly mapped from and

d in Table 22.

For the accepting and requesting CCRPM: The C-NOCHANGE-RC APDU fields are directly mapped to and from
the corresponding parameters on the C-NOCHANGE response and confirm primitives as specified in Table 23.

Table 23 — Mapping of C-NOCHANGE rsp/cnf parameters

APDU Field name Parameter name

outcome Outcome

user-data User Data

ITU-T Rec. X.852 (1997 E)
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7.1.7

7.7.7.1

Collisions

Collision with C-BEGIN-RC APDU, C-PREPARE-RI APDU, C-READY-RI APDU

Collisions are possible with any of these APDUs. The event is treated normally and the corresponding indication
primitive isissued by the receiving CCRPM.

7.7.7.2

Collision with C-NOCHANGE-RI APDU

If the NOCHANGE commitment procedure is used simultaneously by both CCR service-users, the C-NOCHANGE-RIs
confirm each other. The CCR service-users, on receiving a C-NOCHANGE-RI APDU after sending one, and regardless
of the value of the Confirmation parameter, issues a C-NOCHANCE confirm with the Outcome parameter having the
value “no-change”.

7.7.7.3

A collisiorn

Collision with C-ROLLBACK-RI APDU

rollback) < the rollback procedure disrupts the NOCHANGE procedure.

7.8

7.8.1

This proc
procedure

(ancel procedure

Purpose

defined in[ITU-T Rec. X.851 | ISO/IEC 9804.

7.8.2

APDUs used

The proceldure uses the following CCR APDU:

G¢-CANCEL-RI

The structure of this APDU is shown in Figure 8.

(-CANCEL-RI ::= [15] SEQUENCE

{—
user-data User-data OPTIONAL }

Figure 8 - C-CANCEL APDU

The C-CANCEL-RLAPDU fields are listed in Table 24.

7.8.3

7.8.3.1

7.8.3.2

22

Table 24 — C-CANCEL-RI field

with a C-ROLLBACK-RI APDU is handled by session services (see 7.6.7 on the\di

bdure is used to initiate rollback of the atomic action branch.\Fhe procedure differs
in that the service is non-confirmed, and can be blocked by flow‘control. It supports the

sruptive effects of

from the Rollback
C-CANCEL service

Field name Presence Source Sink

user-data U req ind

Prerequisite requirements

For the requestor to issue the C-CANCEL request primitive, it is required that either:

a) no atomic action data for this branch are accessible in stable storage; or

b) the CCR service-user has been ordered to rollback.

The cancel functional unit shall be selected on the association.
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7.8.4 Procedure operation
This procedure is driven by the following events:

a) C-CANCEL request primitive from the requestor;

b) C-CANCEL-RI APDU received by the accepting CCRPM.
7.8.4.1 C-CANCEL request primitive

The requesting CCRPM forms a C-CANCEL-RI APDU from parameter values of the C-CANCEL request primitive. It
issues a P-TYPED-DATA request primitive with the APDU as a data value of the primitive’s User Data parameter.

7.8.4.2 C-CANCEL-RI APDU

The accepting CCRPM receives a C-CANCEL-RI APDU from its peer as user data on a P-TYPED-DATA indication
primitive. ltissues a C-CANCFI indication primitive with parameter values derived from the APDU

7.8.5 Use of the C-CANCEL-RI APDU fields

For the rdquesting CCRPM: The fields of the C-CANCEL-RI APDU are directly mapped from thé¢ corresponding
parameters on the C-CANCEL request primitive as specified in Table 25.

For the atcepting CCRPM: The fields of the C-CANCEL-RI APDU are directly,-mapped to the corresponding
parameters on the C-CANCEL indication primitive as specified in Table 25.

Table 25 — Mapping of C-CANCEL req/ind parameters

APDU Field name Parameter name

user-data User Data

7.8.6 (ollisions

7.8.6.1 (ollision with C-BEGIN-RC APDU or C-PREPARE-RI APDU or C-NOCHANGE-RI |APDU or
(-READY-RI APDU.

Collisions|are possible with these APDUs. In such a case, the CCRPM that issued the C-CANCEL-RI APDU discards
the incom|ng APDU and does not issue a CCRservice primitive. The CCRPM that receives the CHCANCEL-RI APDU
treats the pvent normally and issues a C-GANCEL indication primitive.

7.8.6.2 (ollision with C-CANCEL-RFAPDU

A CCRPM that receives a C-CANCEL-RI APDU after issuing C-CANCEL-RI APDU treats the eyent normally and
issues a G-CANCEL indicationsprimitive.

7.8.6.3 (ollision with C-ROLLBACK-RI APDU

A C-CANCEL-RI ARPDUY that collides with a C-ROLLBACK-RI APDU will be purged by the sessipn services (see
7.6.7 on the disruptive effects of rollback). The Cancel procedure is disrupted.

7.9 Branch recovery procedure

7.9.1 Purpose

7.9.1.1 The branch recovery procedure is used to recover an atomic action branch after the branch was disrupted by an
application or communication failure. The procedure supports the C-RECOVER service defined in ITU-T Rec. X.851 |
ISO/IEC 9804.

7.9.1.2 This procedure can be used to recover more than one branch at a time on a single association. The procedure is
used independently for each branch.

7.9.2 APDUs used

The procedure uses the following CCR APDUs:
C-RECOVER-RI
C-RECOVER-RC
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The structure of these APDUs is shown in Figure 9.

C-RECOVER-RI ::= [9] SEQUENCE
{ atomic-action-identifier [0] ATOMIC-ACTION-IDENTIFIER,
branch-identifier [1] BRANCH-IDENTIFIER,
recovery-state [2] ENUMERATED

{ commit(0), ready(1), done(2), unknown(3), retry-later(5),... }

ceny

reversed-branch [3] BOOLEAN DEFAULT FALSE
-- shall be absent if FALSE,

user-data User-data OPTIONAL

}

q- - = [10] SEQUENCE

{ atomic-action-identifier [0] ATOMIC-ACTION-IDENTIFIER,
branch-identifier [1] BRANCH-IDENTIFIER,
recovery-state [2] ENUMERATED

{ commit(0), ready(1), done(2), unknown(3), retry-later(5) ...},

coey

reversed-branch [3] BOOLEAN DEFAULT FALSE,
-- shall be absent if FALSE,
vees
user-data User-data OPTIONAL

Figure 9 — C-RECOVER APDUs

The fields of the C-RECOVER-RI APDU arelisted in Table26. The fields of the C-RECOVER-RC APDU arelisted in
Table 27.

Table 26 — C-RECOVER-RI fields Table 27 — C-RECOVER-RC fields
Field name Presence Sourcg Sink Field name Presence $qurce Sink
atomic-agtion-identifier M reqg ind atomic-action-identifiey M rsy cnfl
branch-identifier M req ind branch-identifier M rsp cnf
recovery-tate M req ind recovery-state M rsp cn
reversed{branch c req ind reversed-branch C rsp cpf
user-datd U req ind user-data U rsp cnf
7.9.3 Brerequisite requirements
For the ré i If the

overlapped- recovery functlonal unit is not selected, then no other atomic action branch shall be actlve orin recovery on
this association. If the branch is not aready in recovery on this association, the requestor shall be the owner of the
session synchronize-minor token.

NOTE — The branch recovery procedure is mapped on the presentation P-TYPED-DATA service. This token-ownership
requirement is made to avoid a collision of a C-RECOVER-RI APDU with a C-BEGIN-RI APDU.

If the overlapped-recovery functional unit is selected, there shall not be an undisrupted atomic action branch active on
the association. The CCR service-user shall ensure that this procedure does not collide with a use of the begin branch
procedure on the same association.
7.9.4 Branch recovery procedure
This procedure is driven by the following events:

a) C-RECOVER request primitive from the requestor;

b) C-RECOVER-RI APDU received by the accepting CCRPM;
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¢) C-RECOVER response primitive from the acceptor; and
d) C-RECOVER-RC APDU received by the requesting CCRPM.

If the requestor is the commit-superior, all four events occur. If the requestor is the commit-subordinate, the acceptor
(i.e. the commit-superior) has two options:

a) it may reply with a C-RECOVER response primitive, thus continuing this procedure; or
b) it may reply with a C-RECOVER request primitive, thus ending this procedure and initiating a new
branch recovery procedure (as the requestor).

7.9.4.1 C-RECOVER request primitive

The requesting CCRPM forms a C-RECOVER-RI APDU from parameter values of the C-RECOVER request primitive.
The value of the Recovery State parameter is derived by the CCR service-user from the atomic action data. The
requesting CCRPM ISSUES a P-TYPED-DATA Tequest primitive with the APDU as a data value o the primitive’'s User
Data parameter.

7.9.4.2 (-RECOVER-RI APDU

The accepting CCRPM receives a C-RECOVER-RI APDU from its peer as user data on’ a P-TYPED-DATA indication
primitive. It issues a C-RECOVER indication primitive with parameter values deriveddrom the APDU,.

7.9.43 (-RECOVER response primitive

The accepting CCRPM forms a C-RECOVER-RC APDU from parameter values of the C-RECOVER response
primitive. [The value of the Recovery State parameter is derived by the . €CR service user from thg atomic action data.
The accepting CCRPM issues a P-TYPED-DATA request primitive with the APDU as a data valuge of the primitive’s
User Datal parameter.

7.9.44 ({-RECOVER-RC APDU

The requgsting CCRPM receives a C-RECOVER-RC APDU from its peer as user data on a P-TYPED-DATA indication
primitive. It issues a C-RECOVER confirm primitive with'the parameter values derived from the APDQU.

7.9.5 Use of the C-RECOVER-RI APDU fields

For the requesting and accepting CCRPM:(The fields of the C-RECOVER-RI APDU are directly mapped to and
from the cprresponding parameters on the C-RECOVER request and indication primitives as specified in Table 28.

For the rgquesting CCRPM: If the(Atomic Action Identifier or Branch Identifier parameters of th¢ C-RECOVER
request contain the AE-title of the requestor, as passed on the A-ASSOCIATE service used to establish the supporting
associatioh, the CCRPM shallsrepresent this in the abstract syntax by using either the “name” form jor the “sender” value
of the “side” form of the corresponding APDU field. Similarly, if the parameters contain the AE-tifle of the acceptor
passed on the A-ASSOCIATE service used to establish the supporting association, the CCRPM shall represent this in
the abstrgct syntax bysusing either the “name” form or the “receiver” value of the “side” form of|the corresponding
APDU fielgl.

For the accepting"CCRPM: If the “owners-name” field in the “atomic-action-identifier” or the “initiatgrs-name” field

in the “branch;identifier” is the “sender” value of the “side” form, the corresponding parameter value shall be the
C-RECOMER—~+eguesters-AEtiHepassed-onrthe - AASSOCIHAFE—serree—used-te-establish-the—supporting association.
Similarly, if the “receiver” value of the “side” form is used, the corresponding parameter shall be the C-RECOVER
acceptor’'s AE-title passed in the A-ASSOCIATE service used to establish the supporting association.

Table 28 — Mapping of C-RECOVER req/ind parameters

Field name Parameter name
atomic-action-identifier Atomic Action Identifier
branch-identifier Branch Identifier
recovery-state Recovery state
reversed-branch Reversed Branch
user-data User Data
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7.9.6 Use of the C-RECOVER-RC APDU fields

For the accepting and requesting CCRPM: The fields of the C-RECOVER-RC APDU are directly mapped to and
from the corresponding parameters on the C-RECOV ER response and confirm primitives as specified in Table 29.

For the accepting CCRPM: If the Atomic Action Identifier or Branch Identifier parameters of the C-RECOVER

response contain the AE-title of the acceptor, as passed on the A-ASSOCIATE service used to establish the supporting
association, the CCRPM shall represent this in the abstract syntax by using either the “name” form or the “sender” value
for the “side” form of the corresponding APDU field. Similarly, if the parameters contain the AE-title of the requestor,

as passed on the A-ASSOCIATE service used to establish the supporting association, the CCRPM shall represent this in
the abstract syntax by using either the “name” form or the “receiver” value of the “side” form of the corresponding
APDU field.

For the requesting CCRPM: If the “owners-name” field in the “atomic-action-identifier” or the “initiators-name” field
in the “branch-identifier” is the “sender” value of the “side” form, the corresponding parameter value shall be the
C-RECOV =ti = i i porting association.
Similarly, |f the “receiver” value of the “side” form is used, the corresponding parameter shall,bg the C-RECOVER
requestor’s AE-title passed in the A-ASSOCIATE service used to establish the supporting assogiation.

NOTE + The “sender” and “receiver” values identify the peer’s by their roles in the transmission ‘of a parjcular APDU, not the

procedyre. Thus, a value of “sender” on a C-RECOVER-RI corresponds to a value .of ‘“receiver’” on the replying
C-RECOVER-RC.

Table 29 — Mapping of C-RECOVER rsp/cnf parameters

APDU Field name Parameter name

atomic-action-identifier
branch-identifier

recovery-state

Atomic Action{déntifier
Branch Identifier

Recoyety. state

was-initiator Wasnhitiator

user-data User Data

7.9.7 (ollisions

None.

7.10 (Order commitment and begin branch procedure

7.10.1 Purpose

This proceglure is used by a commit-superior to request its commit-subordinate to release its bound data in the final state
on one atdmic action branch;” while beginning a new atomic action branch between the two CCR-servige users. It
supports the C-COMMMH “and C-BEGIN services defined in ITU-T Rec. X.851 | ISO/IEC 9804.

7.10.2 APDUs.wused
The proceduré uses the CCR APDUSs specifiedin 7.2.2 and 7.5.2.

7.10.3  Prerequisite requirements

The prerequisite requirements for this procedure are the same as those for the order commitment procedure, specified
in7.5.3.

7.10.4  Procedure operation

This procedure is driven by the following events:
a) C-COMMIT request primitive + C-BEGIN request primitive from the requestor;
b) C-COMMIT-RI APDU + C-BEGIN-RI APDU received by the accepting CCRPM;
¢) C-COMMIT response primitive from the acceptor; and

d) C-COMMIT-RC APDU received by the requesting CCRPM.
NOTE — The C-BEGIN response primitive and the C-BEGIN-RC APDU may optionally occur with c) and d) respectively.
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7.10.4.1 C-COMMIT request primitive + C-BEGIN request primitive

The requesting CCRPM forms a C-COMMIT-RI APDU and a C-BEGIN-RI APDU from parameter values of the
C-COMMIT request primitive and C-BEGIN request primitive, respectively. It issues a P-SYNC-MINOR request
primitive with the APDUs as data values of the primitive’'s User Data parameter.

7.104.2 C-COMMIT-RI APDU + C-BEGIN-RI APDU

The accepting CCRPM receives a C-COMMIT-RI and a C-BEGIN-RI APDU from its peer as user data on a
P-SYNC-MINOR indication primitive. It issues a C-COMMIT indication primittvea C-BEGIN indication primitive
with parameter values derived from the APDUs.

7.10.4.3 C-COMMIT response primitive

The accepting CCRPM forms a C-COMMIT-RC APDU from the parameter value of the C-COMMIT response
primitive_ tissues a P-SYNC-MINQOR response Inrimiti\/c:u with the APDI as a data value of the Ihr'rnitive’s User Data

parameter.

7.10.4.4 (-COMMIT-RC APDU

The accepting CCRPM receives a C-COMMIT-RC APDU from its peer as user datacon a P-SYNC-MINOR confirm
primitive. It issues a C-COMMIT confirm primitive with the parameter value derived from the APDU.

7.10.5 Use of the C-COMMIT-RI APDU and C-BEGIN-RI APDU fields

The procgdures of 7.5.5 are followed for the C-COMMIT-RI APDUs fields and of 7.2.5 for the C-BEGIN-RI APDU
fields.

7.10.6  Use of the C-COMMIT-RC APDU field

The procedures of 7.5.6 are followed.

7.10.7  (ollisions

A collision of a C-COMMIT-RI APDU+ C-BEGIN-RI APDUwith another CCR APDU cannot occur.

7.11 Hrror procedure

7.11.1 PBurpose

This proceadure is used to signal a CCR'service provider error condition (e.g. protocol error). It suppprts the C-P-ERROR
service dgfined in ITU-T Rec. X.851 NSO/IEC 9804/AML1.

7.11.2 APDUs used

None.

7.11.3

-

rerequisite requirements

None.

7.11.4  Hrocedure operation

This procedudre-is-griven-whenran-erroris-detected-by-the-CoRPM—-ssues-a-G-P-ERROR-dieation primitive with the

ooTe Tretectcooy trhie—o Treo—T

parameter value set by the CCRPM that detects the error.

8 CCRPM state table

This clause defines a single CCR Protocol Machine (CCRPM) in terms of a state table. The CCR State Table specifies
the interrelationship between the current state of a CCRPM, the incoming events that occur, predicates enablements, the
actions taken, outgoing events, and, finally, the resultant state of the CCRPM.

8.1 General

8.1.1 Except when the overlapped recovery functional unit is selected, a CCRPM usually handles at most one
atomic action branch at any one time. An overlap of two branches occurs only when a C-BEGIN request primitive is
processed jointly with a C-COMMIT request primitive.
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8.1.2

8.1.3

Tables 30 to 35 define the elements used in the State Table:

Table 32 specifies the identifier and description for each specific action.
Table 33 specifies the identifier and description for each predicate.
Table 34 specifies the identifier and description for each enablement.

Table 35 specifies the identifier and description for each outgoing event.

Table 30 specifies the abbreviated name and description for each state of the CCRPM.

Table 31 specifies the abbreviated name, source and description for each incoming event.

The overall CCR State Table is divided into individual tables (see Tables 36 to 43) for convenience and clarity.

The individual state tables utilize the abbreviated names and identifiers of Tables 30 to 35. Each state occurs in only
individual table.

8.2 I
8.2.1 T
3
b
C
d
e
f
8.2.2 d

Tabte—36—specifresthe—states—and—events—thatoccurima CERPM—during—the—mniti
(concurrent association establishment) and when it is idle.

Table 37 specifies the states and events that occur in a CCRPM in phase I, up.te roll
the beginning of a no-change completion procedure or a failure.

Table 38 specifies the states and events that occur in a CCRPM from sending a read
of a rollback or commit order.

Table 39 specifies the states and events that occur in a CCRPM)from receipt of a
ordering of commitment or rollback.

Table 40 specifies the states and events that occur in a CERPM following a rollback o

Table 42 specifies the states and events that otcur in a CCRPM during the no
procedure.

Table 43 specifies the states and events that.eccur in a CCRPM during the recovery p

ncoming events

he types of incoming events specifiedin Table 31 are:
the occurrence of a CCR serviee primitive request; or
the occurrence of a CCR sérvice primitive response; or
the receipt of a CCR APDU as a presentation data value; or
the joint occurrence of two CCR service primitive requests; or
the receipt of two CCR APDUs as presentation data values on the same presentation

the receiptiof an A-ASSOCIATE confirm with no C-INITIALIZE-RC APDU in its User
previouS)A-ASSOCIATE request contained a C-INITIALIZE-RI APDU.

NOTE — This event occurs when an association is being established with an implementat
the CCR kernel functional unit (see Annex C).

lause 10 specifies the allowed sequences of concatenated CCR APDUs that may be sent

alization procedure

back, a ready signal,

y signal to the receipt

ready signal to the

r cancel order.

Table 41 specifies the states and events that occur in a*CCRPM following a commit onder.

-change completion

rocedure.

primitive;

Data, when the

on that supports only

n a single

presentation primitive. The Joint occurrence of allowed CCR Service primitives or the receipt of allowed concatenated
APDUs not shown as an incoming event in Table 31 is treated as the consecutive occurrence of individual incoming

events.

8.3

Outgoing events

The types of outgoing events specified in Table 32 are;

a) the occurrence of a CCR service primitive indication; or

b) theoccurrence of a CCR service primitive confirm; or

¢) aCCR APDU as a presentation data value being sent; or

d) thejoint occurrence of two CCR service primitive indications; or

€) thesending of two CCR APDUSs as presentation data values on the same presentation primitive.
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The specific actions specified in Table 33 are performed internally by the CCRPM. They specify the values to be
assigned to the variables specified in 8.7. The actions also state when the atomic action branch is completed.

8.5

Predicates

A predicate is an expression that has either a “true” or “false” value. The CCRPM predicates specified in Table 34
include the following:

a) whether or not atomic action data for a particular atomic action branch is accessible in
b) the possession of the minor sync tokens;
¢) whether particular CCR functional units have been selected on the association.

stable storage;

Predicates determine what outgoing events, specific actions and resultant states apply for particular incoming events and

state combinationgf all applicable predicates are false, the incoming event is invalid.

8.6

Enablements permit changes data related to an atomic action. An enablement is requiréd’in order f

to:

An enablement does not require that changes be made. However, some-of the predicates defined i
changes gllowed by particular enablements have been made. Enablements for the CCRPM are d¢
have namps of the form e*N, where * represents the letter a or b andtindicates whether the enablg
action datp or bound data, and N is an identifying integer.

8.7
The followling variables are specified for the CCRPM:

At any time, each of th€urrent-Branch andNext-Branch variables contains either a value of “null”
identifies
identifier.

In this subclause, the branch that jssidentified by@eent-Branch variable is called the current branch.

The Next-Branch variable is usedito hold a value which can subsequently be assigned’te/he-Branch

8.8

The followling notatien.is used in the CCR State Table (see Tables 36 to 43).

HEnablements

ad) atomic action data; or
b) bound data.

Variables

a) Current-Branch;

b) Next-Branch.

A particular branch of an atomie action. This value consists of an atomic action iden

Notation

- The€CRPM states specified in Table 30 are represented by the notation “Zn”, wherg
letter and n is null or an integer. The letter indicates the general state reached in

br changes to be made

h Table 37 test whethe
bfined in Table 35 and
ment concerns atomic

br a value that
tifier plus a branch

ariable.

b Z is an upper-case
the progress of the

branch. In the labels for the columns of the state table, each state is also identifie

I by an abbreviated

indication of the immediately previous events. These abbreviations are informative only.

— Incoming events are represented by the names assigned in Table 31.

—  Specific actions are represented by the notation “[n]”, where n is the action number assigned in Table 32.

— Predicates are represented by the notation “p*”, “pf...” as assigned in Table 33, where n is an integer and

... IS a mnemonic.
— The Boolean operator AND is represented by the notation “&”".
— The Boolean operator OR is represented by the notation “|".
— The Boolean operator NOT is represented by the notation “~".

— Enablements are represented by the notation “ean” or “ebn” as assigned in Table 34, where n is an
integer. Where more than one enablement of the same kind is shown for a CCRPM state, both apply.

— The outgoing events are represented by the identifier assigned for the event in Table 35.

ITU-T Rec. X.852 (1997 E)

29


https://iecnorm.com/api/?name=be0c64f5d3548193100a8f423b316995

ISO/TEC 9805-1 : 1998 (E)

The informative abbreviations that summarize the previous events in the column headings for each state generally use
the following conventions:

8.9

8.9.1

blank cell fepresents an event/state combination that is not defined for the CCRPM (see 8.10.2).

8.9.2

which contains one or more action lists, each consisting of :

8.9.3

event. If d predicate expression is shown in the “Predicate” cell for the event, it is to be read as
present aflthe head of every action list in every non-empty cellfor the row, linked to predicates in a
AND Boolpan operator.

8.94

state. If ar) enablement is shown, the enablement applies when the CCRPM is in that state.

8.10

The CCR [State Table defines the actions to-be taken by the CCRPM.
8.10.1
8.10.1.1 Tlhe CCRPM is initialized in its state “S0” when the association establishment procedure bg
The Current-Branch andNext-Branch variables are set to “null”.

8.10.1.2 Tlhe state of\the CCRPM is only changed as specified in 8.10.2 and 8.10.3. When the assdg
abnormally released;the CCRPM ceases to exist.

8.10.2

three-letter abbreviations refer to CCR primitives and -Rl APDUSs;

the character “>" following such an abbreviation refers to the sending of the CCR APD

the character “*” following a three-letter abbreviation refers to the completion of t
procedure.

Conventions

U;

the character “<” preceding a three-letter abbreviation refers to the issue of the indication;

he corresponding

In the CCR State Tables, the intersection of an incoming event (row) and a state (column) forms a cell. A

A non-blank cell represents an event/state combination that is defined for the CCRPM) Su

a predicate expression (optional);

a
) a specific action (optional);

(@]

an outgoing event (optional); and

d) aresultant state.

If the intersection of an incoming event and the column ‘Predicate” is blank, there is n

I the intersection of the “Enablements” row and a state column is blank, no specific enablg

Actions to be taken by the CCRPM

General

Ipvalid intersections

h a cell has an entry

D predicate for the
if the predicate was
particular cell by the

ement exists for that

gins.

ciation is normally or

Blank cells in the CCRPM tables indicate an invalid intersection of an incoming event and state. If such an intersection
occurs, one of the following actions is taken:

a) If the incoming event corresponds to the receipt of one or more CCR service primit

ives from the CCR

service-user, any action taken by the CCRPM is not determined by this Protocol Specification. However,

the CCRPM shall not send invalid protocol (i.e. one or more CCR APDUS) to its peer.

b) If the incoming event corresponds to the receipt of one or more CCR APDUs from the peer CCRPM, the

CCRPM shall:
1) issue a C-P-ERROR indication; and

2) change its state to X.

NOTE - No further CCRPM events can take place. However, if the association is released or aborted, the CCRPM will cease to

exist.

30
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8.10.3  Valid intersections

Non-blank cellsin the CCRPM tables indicate a valid intersection of an incoming event and state. If such an intersection
occurs and:

a) the predicate expression (if any) under the Predicate column for the row corresponding to the incoming
event istrue; and

b) the predicate expression (if any) at the head of (one of) the action list(s) in the cell istrue,
the following actions are taken:
¢) the CCRPM performs the specific action or actions (if any) in the action list;

d) the specified output event or events (if any) in the action list are performed,;

g the state of the CCRPM is changed to the resultant state specified in the action list.

If the predilcate expression in the Predicate column is false, the CCRPM follows the procedure for an'invalid ntersection
as specifieq in 8.10.2.

NOTE + Where a cell contains multiple actions lists, it will be found that the predicate expressions are complementary.

8.11 (hanges to atomic action data

8.11.1 Atomic action data for a particular atomic action branch is not made-accessible in stable storage unless a
CCRPM recovering the branch isin a state for which an enablement in Table 34-permits the change.

8.11.2 Atomic action datafor a particular branch of an atomic action‘temains accessible in stable storage upless:
a aCCRPM isinastate for which the enablement permits the change; or
) a CCRPM has performed the specific action in“Table 32 of determining that the atomic actign branch is
completed.

8.12

o

hanges to bound data

8.12.1 Hound data can be manipulated in thefollowing ways:

g changesto produce the final state of the bound data through the normal progression of the atgmic action;
or

b) releaseof al dataintheinitial state as the result of arollback decision; or

c¢) releaseof alhdatain thefina state as the result of acommitment decision.

8.12.2  (hanges 0 produce the final state of bound data through the normal progression of the atomic acfion require
that:

a) \@CCRPM isin a state for which an enablement permits the change; and

b) atomic action data does not reflect aready decision; and
c) atomic action data does not reflect a commit decision.

8.12.3 Reeaseof dl dataintheinitial state as the result of arollback decision requires that:
a) aCCRPM isin astate for which an enablement permits the release; and
b) atomic action data does not reflect a commit decision.

8.12.4 Releaseof al datain thefinal state asthe result of a commitment decision requires that:
a) aCCRPM isin astate for which an enablement permits the release; and

b) atomic action datareflects either aready or a commit decision.
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Table 30 — CCRPM States

Name Abbreviation Description
Al bgn> C-BEGIN-RI sent

A13 bgn> <bga (stat) With static commitment, initiator has completed begin branch procedure.
A2 <bgn C-BEGIN ind issued

A23 <bgn bga> (stat) With static commitment, responder has completed begin branch procedure.
A3 bgn* With dynamic commitment, begin branch procedure completed.
A4 bgn> prp> C-BEGIN-RI and C-PREPARE-RI sent
A5 bgn* prp> Begin branch procedure completed and C-PREPARE-RI sent
A6 <bgn <prp C-BEGIN ind and C-PREPARE ind issued
A7 bgm—<prp BEgTT branciT procedure compreted and C-PREPARE T Tssued
A8 prp> <prp C-PREPARE ind issued and C-PREPARE-RI sent
B1 bgn> rdy> C-BEGIN-RI and C-READY -RI sent
B2 bgn> prp> rdy> C-BEGIN-RI, C-PREPARE-RI and C-READY -RI sent
B3 bgn* rdy> Begin branch procedure completed, C-READY-RI sent.
B4 bgn* prp> rdy> Begin branch procedure completed, C-PREPARE-RI and.C-READY -RI sent.
B5 <prp rdy> C-PREPARE ind issued and C-READY-RI sent
B6 <prp prp> rdy> C-READY -RI sent and C-PREPARE collision
C1 <rdy C-READY-RI received
D1 rdy> <rdy C-READY -RI sent and received
El <cmt C-COMMIT ind issued
E2 <cmtbg C-COMMIT ind with C-BEGIN.ind issued
F1 rok> C-ROLLBACK-RI sent
F2 <rbk C-ROLLBACK ind issued
F3 <rdy rbk> C-READY-RI received and C-ROLLBACK-RI sent
Gl cmt> C-COMMIT-RI sent
G2 cmtbg> C-COMMII:RI with C-BEGIN-RI sent

| idle No action:in progress
Ji bgn> nch> C-BEGIN-RI and C-NOCHANGE-RI sent
2 bgn* nch> Begin branch procedure completed and C-NOCHANGE-RI sent
J3 nch> <prp C-NOCHANGE-RI sent and C-PREPARE-RI received
N nch> <rdy C-NOCHANGE-RI sent and C-READY -RI received
K1 <nch C-NOCHANGE ind issued
M1 can> C-CANCEL-RI issued
M2 <can C-CANCEL ind issued
R1 Rcmt> C-RECOVER(commit)-RI sent
R2 <Rrdy C-RECOVER(ready)-RI received
R3 Rrdy> C-RECOVER(ready)-RI sent
R4 <Rcmt C-RECOVER(commit)-RI received
SO void No association, CCRPM void
S1 ini> C-INITIALIZE-RI sent
S2 <ini C-INITIALIZE ind issued
X error Protocol error has been detected.
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Table 31 — Incoming events
Name Source Description
BEGIN-RI CCR-peer C-BEGIN-RI APDU received by accepting CCRPM
BEGIN-RC CCR-peer C-BEGIN-RC APDU received by requesting CCRPM
BEGINreq CCR-user C-BEGIN request primitive issued by requestor
BEGINrsp CCR-user C-BEGIN primitive issued by acceptor
CMT+BGN-RI CCR user C-COMMIT-RI+ C-BEGIN-RI concatenated APDU received by accepting CCRPM
CMT+BGNreq CCR-user C-COMMIT request primitive with a C-BEGIN request primitive issued by requestor
COMMIT-RC CCR-peer C-COMMIT-RC APDU received by requesting CCRPM
COMMIT-RI CCR-peer C-COMMIT-RI APDU received by accepting CCRPM
COMMITrEq CCR-USEY C-COMMITT Tequest primitive 1ssued Dy requestor
COMMITisp CCR-user C-COMMIT primitive issued by acceptor
DISRUPT ACSE provider | (provider) A-ABORT indication or A-P-ABORT indication received; (user
or user A-ABORT request.
INIT-RI CCR-peer C-INITIALIZE-RI APDU received by accepting CCRPM
INIT-RC CCR-peer C-INITIALIZE-RC APDU received by requesting CCRPM
INITreq CCR-su C-INITIALIZE request primitive issued by requestor
INITrsp CCR-su C-INITIALIZE primitive issued by acceptor,
NOCHANGE-RC CCR-peer C-NOCHANGE-RC APDU received by, fequesting CCRPM
NOCHANGE-RI CCR-peer C-NOCHANGE-RI APDU received py~accepting CCRPM
NOCHAN(Ereq CCR-user C-NOCHANGE request primitivedssued by requestor
NOCHANGErsp CCR-user C-NOCHANGE response primitive issued by acceptor
PREPAREfRI CCR-peer C-PREPARE-RI APDU regeived by accepting CCRPM
PREPARHreq CCR-user C-PREPARE requestprimitive issued by requestor
RCV-RC(done) CCR-peer C-RECOVER-RC(done) APDU with recovery-state = “done” received by requesting
CCRPM
RCV-RC(fetry-later) CCR-peer C-RECOVER-RC(retry-later) APDU with recovery-state = “retry-later” received by
requesting CCRPM
RCV-RI(r¢ady) CCR-peer C-RECOVER-RI(ready) APDU with recovery-state = “ready” receivjed by accepting
CCRPM
RCV-RI(cpmmit) CCR-peer C-RECOVER-RI(commit) APDU with recovery-state = “commit” redeived by
accepting CCRPM
RCV-RC(linknown) CCR-peer C-RECOVER-RC(unknown) APDU with recovery-state = “unkngwn” received by
requesting CCRPM
RCV(commit)req CCR-user C-RECOVER(commit) request primitive with Recovery State = “cpmmit” issyed by
requestor
RCV(dong)rsp CCR-user C-RECOVER(done) primitive with Recovery State = “done” issued|by acceptof
RCV(ready)req CCR-user C-RECOVER(ready) request primitive with Recovery State = “ready” issued by
requestor
RCV(retry-later)rsp CCR-user C-RECOVER(retry-later) primitive with Recovery State = “retry-later” issued by
acceptor
RCV(unknown)rsp CCR-user C-RECOVER(unknown) primitive with Recovery State = “unknown” issued by
acceptor
READY-RI CCR-peer C-READY-RI APDU received by accepting CCRPM
READYreq CCR-user C-READY request primitive issued by requestor
ROLLBACK-RC CCR-peer C-ROLLBACK-RC APDU received by requesting CCRPM
ROLLBACK-RI CCR-peer C-ROLLBACK-RI APDU received by accepting CCRPM
ROLLBACKreq CCR-user C-ROLLBACK request primitive issued by requestor
ROLLBACKTrsp CCR-user C-ROLLBACK primitive issued by acceptor
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Table 32 — Actions

ranch

ranch
ranch

and

t by its

est or

Action Description
1 Current-Branch variable is set to the atomic action branch identified by the Atomic Action Identifier and Branch
Identifier on the C-BEGIN request.
The current branch is completed. Current-Branch variable is set to “null”.
Next-Branch variable is set to the atomic action branch identified by the Atomic Action Identifier and B
Identifier on the C-BEGIN request.
4 The current branch is complete@urrent-Branch variable is set to the value @¥ext-Branch variable.
Next-Branch variable is set to “null”.
5 Current-Branch variable is set to the atomic action branch identified by the Atomic Action Identifier and B
Identifier on the C-BEGIN-RI APDU.
6 Next-Branch variable is set to the atomic action branch identified by the Atomic Action ldentifier and B
Identifier on the C-BEGIN-RI APDU.
8 The Current-Branch variable is set to the atomic action branch identified by the Atomie Agctidn Identifien
Branch Identifier on the C-RECOVER primitive or APDU.
9 Current-Branch variable is set to “null”.
Table 33 — Predicates
Predicgite Description
pl Atomic action data for the commit-superior of the curfent branch is accessible in stable stofage and gither the
atomic action data reflects a commit decision or,the/CCR service-user has been ordered to commnji
commit-superior on another branch.
p2 Either p4 is true or the CCR service-user hasrbeen ordered to rollback by its commit-syperior on|another
branch.
p3 Atomic action data for the commit-subordinate of the current branch is accessible in stable stprage.
p4 No atomic action data for the currentbranch is accessible in stable storage.
p7 The minor synchronize token is inthe possession of the requestor.
p9 The atomic action branch identified by the Atomic Action Identifier and Branch Identifier on the C-RECOVER
request primitive or C-RECOVER-RI APDU is the branch identified byGiaeent-Branch variable.
pdy The dynamic commitment functional unit is selected.
pnc The no-change functional unit is selected.
pcn The cancel functional unit is selected.
prcl The Ready-collision-reservation field on whichever of C-INITIALIZE-RI or C-INITIALIZE-RC [was sent had
the value-true” or was absent.
NOTE 1 — An implementation can ensure that prcl is always true if it never issues a C-INITIALIZE requ
response with the Ready-collision-reservation parameter set to “false”.
prer The Ready-collision-reservation field on whichever of C-INITIALIZE-RI or C-INITIALIZE-RC |was receipved

had the value “true” or was absent.

NOTE 2 — A referencing specification can ensure that prcr is always true if the implementation is only used to

support a referencing specification which requires that a C-INITIALIZE request or response is nevel
with the Ready-collision-reservation parameter set to “false”.
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Table 34 — Enablements

Code Description
eal Atomic action data reflecting a commit decision or the receipt of aready signal on of the current branch can be
made accessible in stable storage.
ea2 Atomic action datareflecting aready signal one of the current branch can be made accessible in stable storage.
ea3 Atomic action data reflecting aready signal of the current branch can cease to be accessible in stable storage.
e eal AND IF prcl THEN ea3
eb5 Bound data can be changed to produce the final state.
eb6 Bound data can be released in the initial state as part of the normal rollback procedures.
eb7 Bound data can be released in the final state as part of the normal commitment procedures.
eb8 Bound data can be released as part of a heyristic decision
Table 35 — Outgoing events
Code Description
sbga Issue C-BEGIN cnf.
sbgn Issue C-BEGIN ind.
scan Issue C-CANCEL ind.
scma Issue C-COMMIT cnf.
scmt Issue C-COMMIT ind.
scmtbg Issue C-COMMIT ind with C-BEGIN ind.
serr Issue C-P-ERROR ind.
sina Issue C-INITIALIZE cnf.
sini Issue C-INITIALIZE ind.
snca Issue C-NOCHANGE cnf.
snci Issue C-NOCHANGE ind.
sncc Issue C-NOCHANGE cnf with Outcome parameter “nochange”.
sprp Issue C-PREPARE ind.
srba Issue C-ROLLBACK cnf.
srbk Issue C-ROLLBACK ind.
srca Issue C-RECOVER cnf:
srcv Issue C-RECOVER ind.
srdy Issue C-READY ind.
tbga Send C-BEGIN=RC APDU.
tbgn Send C-BEGIN=RI APDU.
tcan Send C-CANCEL-RI APDU.
tcma SendC-COMMIT-RC APDU.
temt Send C-COMMIT-RI APDU.
tcmtbg Send C-COMMIT-RI APDU and C-BEGIN-RI APDU on the same presentation primitive.
tina Send C-INITIALIZE-RC APDU.
tini Send C-INITIALIZE-RI APDU.
tnca Send C-NOCHANGE-RC APDU.
tnci Send C-NOCHANGE-RI APDU.
tprp Send C-PREPARE-RI APDU.
trba Send C-ROLLBACK-RC APDU.
trbk Send C-ROLLBACK-RI APDU.
trca Send C-RECOVER-RC APDU.
trcv Send C-RECOVER-RI APDU.
trdy Send C-READY-RI APDU.
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Table 36 — CCRPM State Table — Initialisation, idle and error

Preceding state
Incoming event Predicate 0 Sl 2 I X
void ini> <ini idle error
INITreq tini
S1
INIT-RI sini
2
INITrsp sina
|
INIT-RC tina
|
BEGINreq p7 [1]
tbgn
Al
BEGIN-RI [5]
sbgn
A2
RCV (commit)req p?
(8]
trcv
R1
RCV (ready)req p7
(8l
trev
R3
RCV-RI(commit) [8]
srcv
R4
RCV-RI(ready) (8l
srcv
R2
DISRUPT 0 0 0 S0 0
Enablements
atomic action data
bound data
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Table 37 — CCRPM State Table — Phase 1

Preceding state
Al A2 A13 A23 A3 A4 A5 A6 A7 A8
Incoming event Predicate
bgn> |<bgn |bgn> |<bgn |bgn* bgn> | bgn* <bgn |bgn* prp>
<bga |bga> prp> prp> <prp [<prp | <prp
(stat) | (stat)
BEGINrsp pdy thga
tbga A7
A3
~pdy
tbga
A23
BEGIN-RQ pdy shga
shga A5
A3
~pdy
shga
Al3
PREPAREI"eq tprp pdy tprp tprp pdy pdy
A4 tprp A5 A5 tprp tprp
A5 A8 A8
PREPAREARI pdy sprp sprp sprp pdy pdy
sprp A6 A7 A7 Sprp sprp
A7 A8 A8
READYreq p3 pdy trdy trdy trdy pdy pdy trdy trdy trdy
trdy B3 B3 B3 trdy trdy B5 B5 B6
B1 B2 B4
READY-RI srdy pdy srdy srdy srdy srdy pdy pdy srdy
C1 srdy C1 C1 C1 C1 srdy srdy C1
C1 C1 C1
ROLLBACKreq p2 trbk trbk trbk trbk trbk trbk trbk trbk trbk trbk
F1 F1 F1 F1 F1 F1 F1 F1 F1 F1
ROLLBACK-RI srbk stk srbk srbk srbk srbk srbk srbk srbk srbk
F2 F2 F2 F2 F2 F2 F2 F2 F2 F2
CANCELrdgq p2&pen | tcan tcan tcan tcan tcan tcan tcan tcan tcan tcan
M1 M1 M1 M1 M1 M1 M1 M1 M1 M1
CANCEL-RI pcn scan scan scan scan scan scan scan scan scan scan
M2 M2 M2 M2 M2 M2 M2 M2 M2 M2
NOCHANGEreq pnc&p4 | tnci tnci tnei tnci tnci tnci tnci tnci tnei tnci
NI 2 2 2 2 Nilk 2 3 N 3
NOCHANGE-RI pnc snci snci snci snci snci snci snci snci snci snci
K1 K1 K1 K1 K1 K1 K1 K1 K1 K1
DISRUPT S0 0 0 0 0 0 S0 0 0 S0
Enablements.
atomic action data ea2 ea? ea? ea2 ea? ea? ea2 ea? ea? ea2
bound data eb5 eb5 eb5 eb5 eb5 eb5 eb5 eb5 eb5 eb5
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Table 38 — CCRPM State Table — After sending a ready signal

Preceding state
B1 B2 B3 B4 B5 B6
Incoming event Predicate
bgn> |bgn> [bgn* bgn* <prp <prp
rdy> prp> rdy> prp> rdy> prp>
rdy> rdy> rdy>
BEGIN-RC B3 B4
PREPARE-RI sprp pdy sprp pdy
B5 sprp B5 sprp
B6 B6
READY-RI pdy srdy pdy sedy pdy sdy
srdy D1 srdy D1 srdy D1
D1 D1 D1
ROLLBACK-RI srbk srbk srbk srbk srbk srbk
F2 F2 F2 F2 F2 F2
CANCEL-RI pcn scan scan scan scan scan scan
M2 M2 M2 M2 M2 M2
COMMIT-RI scmt scmt scmt scmt scmt scmt
El El El El El El
CMT+BGN-RI [6] [e] [6] [6] [e] [6]
scmtbg | scmtbg | scmtbg, | sScmtbg | scmtbg | scmtbg
E2 E2 E2 E2 E2 E2
NOCHANGE-RI pnc snci snci SNCi snci snci snci
K1 K1 K1 K1 K1 K1
DISRUPT 0 0 S0 0 0 S0
Enablements
atomic action data
bound data éb8 eb8 eb8 eb8 eb8 eb8
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Table 39 — CCRPM State Table — After receiving a ready signal

Preceding state
Incoming event Predicate Ci D1
<rdy rdy>
<rdy
ROLLBACKTreq p2 trbk prcl
F3 trbk
F3
ROLLBACKreq prer
srbk
F2
CANCEFI req p2& pen ican
M1
COMMITreq pl& p7 temt temt
Gl Gl
COMMIT-RI scmt
El
CMT+BGNreq pl& p7 [3] [3]
tcmtbg tcmtbg
G2 G2
CMT+BGN-RI [6]
Sscmtbg
E2
NOCHANGEreq pnc& p4 tnci
4
DISRUPT S0 S0
Enablements
atomic action data eal exd
bound data eb8
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Table 40 — CCRPM State Table — After cancel or rollback

Preceding state
Incoming event Predicae (M1 (M2 |F1 2 |F3
can> <can rbk> <rbk <rdy
rbk>
BEGIN-RC M1
PREPARE-RI M1
READY -RI M1
ROLLBACKreq 02 |ubk |tbk
F1 F1
Rt SThk Shk Shk
F2 F2 F2
ROLLBACKTrsp p4 2
trba
|
ROLLBACK-RC 2] 2
srba Shba
I I
CANCEL-RI pcn SCan
M2
NOCHANGE-RI pnc M1
DISRUPT 0 0 2 - .
Enablements
atomic action data e
bound data ho

Table 41 — CGRPM State Table — After commit order

Preceding state
Incoming event Predicate | FL E2 Gl G2
<cmt | <cmtbg |cmt> [ cmtbg>
COMMITrsp p4 2] [4]
tcma | tcma
| A2
COMMIT-RC 2] 4
scma  |scma
I Al
DISRUPT 0 0 = =
Enablements
atomic action data ea3 ea3
bound data eb7 eb7

40 ITU-T Rec. X.852 (1997 E)


https://iecnorm.com/api/?name=be0c64f5d3548193100a8f423b316995

Table 42 — CCRPM State Table — No-change completion
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Preceding state
Incoming event Predicate |J1 2 J3 N/! K1
bgn> | bgn* nch> |[nch> |<nch
nch> |nch> |<prp <rdy
BEGINreq p7 [1]
tbgn
Al
BEGIN-RI [5] (5] (5] (5]
shgn shgn sbgn shgn
A2 A2 A2 A2
BEGIN-RC 1)
PREPARE-RI J3 J3
READY-RI N’ N7 N
ROLLBACKTreq p2 trbk
F1
ROLLBACK-RI srbk srbk srbk
F2 F2 F2
CANCEL-RI pen scan scan scan
M2 M2 M2
NOCHANGE-RI pnc sncc sncc snec sncc
I I | I
NOCHANGETrsp (2]
tnca
I
NOCHANGE-RC [2] 2] [2] [2]
snca snca |snca  |snca
l I | I
RCV (commit)req p7
(8]
trev
R1
RCV (ready)req p7
(8]
trev
R4
RCV-RI'(commit) [8] (8] (8] (8]
srev srev srev srev
R3 R3 R3 R3
RCV-RI (ready) (8l (8] (8] (8l
srev srev srev srev
R2 R2 R2 R2
DISRUPT 0 0 0 0 0
Enablements
atomic action data ea3
bound data eb6
eb7
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Table 43 — CCRPM State Table — Completing recovery

Preceding state
Incoming event Predicatt R1 |R2 R3 R4
Remt> | <Rrdy [Rrdy> |<Rcmt
RCV(commit)req pl P9
trcv
R1
RCV(commit)-RI p9
srcv
R4
RC{(denejsp p4 =2
srcv
I
RCV(done)-RC [2]
trev
I
RCV(unknown)rsp p2 [9]
trcv
|
RCV(unknown)-RC [2]
srey
I
RCV(retry-later)rsp [9] [9]
ttov trevid
|
RCV(retry-later)-RC [9] [9]
SICy srcv
I |
DISRUPT SO SO SO SO
Enablements
atomic action data ea3
bound data eb7
9 Reference mappingito the ACSE and presentation services
Clauses 7 @nd 8 specify the behaviour of a CCRPM in relation to CCR input events. Some events result in[ sending or
receiving gne or more{concatenated) CCR APDUSs. This clause specifies how the presentation-service prijmitives are
used by the CCRPM~when this reference mapping is used. Table 44 summarizes the mapping of CCR prinitives and
their relatefl APDUS:TO the presentation primitives used.
NOTE + Agrex B defines the rules and constraints for specifications of alternative mappings to support compmunication services.

9.1 Initialize

Theinitialize procedure uses the A-ASSOCIATE service.

9.1.1 Use of the A-ASSOCIATE parameters

9.1.1.1 User Data: This parameter is used to carry the C-INITIALIZE-RI and C-INITIALIZE-RC APDUs. User Data
(if any) onthe C-INITIALIZE regquest and response primitives are included in the APDU and are expressed using one or
more presentation contexts specified by the requestor on the C-INITIALIZE primitive.
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Table 44 — Mapping overview
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CCR primitive or primitive combination CCR APDU or APDUs Presentation primitive
C-INITIALIZE reg/ind C-INITIALIZE-RI A-ASSOCIATE reg/ind
C-INITIALIZE rsp/cnf C-INITIALIZE-RC A-ASSOCIATE rsp/cnf
C-BEGIN reg/ind C-BEGIN-RI P-SYNC-MINOR reg/ind
C-BEGIN rsp/enf C-BEGIN-RC P-SYNC MINOR rsp/cnf
C-BEGIN rsp/enf where C-BEGIN req was given C-BEGIN-RC P-TYPED-DATA reg/ind

or C-COMMIT req
C-PREPARE reg/ind C-PREPARE-RI P-TYPED-DATA reg/ind
C-READY reg/ind C-READY-RI P-TYPED-DATA reg/ind
C-ROLLBA€EKk—+egfnd C-ROEEBACK-RY P-RESY-NE(abanden) reg/ind
C-ROLLBACK rsp/cenf C-ROLLBACK-RC P-RESY NC(abander) rsp/cnf
C-COMMI[T reg/ind C-COMMIT-RI P-SYNC-MINOR regyind
C-COMMI[T rsp/enf C-COMMIT-RC P-SY NC:MINOR rs/cnf
C-COMMI[T reg/ind + C-BEGIN reg/ind C-COMMIT-RI followed by P.SYNC-MINOR regyind
C-BEGIN-RI
C-COMMIT rsp/enf + C-BEGIN rsp/enf C-COMMIT-RC followed by P-SYNC-MINOR rsg/cnf
C-BEGIN-RC
C-NOCHANGE reg/ind C-NOCHANGE-RI P-TYPED-DATA reg/ind
C-NOCHANGE rsp/enf C-NOCHANGE-RC P-TYPED-DATA reg/ind
C-CANCEL reg/ind C-CANCEL-RI P-TYPED-DATA reg/ind
C-RECOVER reg/ind C-RECOVER-RI P-TYPED-DATA reg/ind
C-RECOVER rsp/cnf C-RECOVER:RC P-TYPED-DATA reg/ind

9.1.1.2 Hresentation context definition list: This_shall include at least the abstract syntax “ccr-syntpx-apdus-2” (see
Annex A).

9.1.1.3 Hresentation requirements: See 6.2.

9.1.14

~

alling AE qualifier: See 6.2.
9.1.1.5 Responding AP title:-See 6.2.

9.1.1.6

=

lesponding AEtqualifier: See 6.2.
9.1.1.7 Session requirements: See 6.2.

9.1.1.8 All ether parameters: The setting of the other parameters is not specified in this Protocol Specification.

9.2 Begin branch

The begin branch procedure uses the P-SYNC-MINOR service. For the C-BEGIN response primitive, the begin branch
procedure can also use the P-TYPED-DATA service.

9.2.1 Use of the P-SYNC-MINOR req/ind parameters
9.2.1.1 Type: This mandatory parameter is set to the value of “optional”.

9.2.1.2 Synchronization Point Serial Number: The use of this value is not determined by in this Protocol
Specification.

9.2.1.3 Data Separation: This parameter is set TRUE by the CCRPM on the request primitive.
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