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Foreword

© ISO/IEC

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 particular 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 ffield of information technology, ISO and IEC have established a joint technical committee, ISOHE
International Standards adopted by the joint technical committee are circulated to national bodies\for vofing. Publication

as an

nternational Standard requires approval by at least 75 % of the national bodies casting a'vote.

International Standard ISO/IEC 9805-1 was prepared by Joint Technical Committee)SO/IECIATEE

technd

logy,Subcommittee SC 3istributed application servicesn collaboration with ITU4T. The identic

published as ITU-T Recommendation X.852.

This tH

ISO/IF
Intercq

ird edition cancels and replaces the second edition (ISO/IEC 9805-1:1994), 'which has been techn

C 9805 consists of the following parts, under the general Itiflrmation technology — Open
nnection — Protocol for the Commitment, Concurrency and Regovery service element

— Part 1: Protocol specification

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

Annexes A and B form an integral part of this part of ISOMEC 9805.

C JTC 1. Draft

tion
| text is

cally revised.

Systems
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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:

This
Comr
appliq
This
Speci
both

The (

The ¢

Ther

this Recommendation | International Standard.

Anne

Anne
that ig
Intern

— from different manufacturers:

under different managements;

of different levels of complexity; and

of different technologies.

Recommendation | International Standard specifies the protocol for the (application-servi
nitment, Concurrency, and Recovery (CCR). These services are intended,to be applicable to
ation-process communication requirements.

Recommendation | International Standard specifies CCR Protocol Vefsion 2. The 1990 edition o
ied CCR protocol Version 1. The 1993/1994 editions of this Recommendation | International Sta
CCR protocol Version 1 and CCR protocol Version 2, for the static commitment functional unit only.

CR protocol specification consists of the following main components:

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

b) the elements of procedure for issuing CER service indication and confirm primitiveg
service-user when CCR APDUs are_ received and for the sending of CCR APDUs whe
request and indication primitives are.received from the CCR service-user;

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

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

CR protocol shares the presentation-service with other application-service-elements.

bquirement to provide support for CCR together with other application-service-elements is satisfied

K A contains thedefinitions of the structure of the CCR APDUs.

K B describés-how the CCR can be used in combination with other ASEs that use the presentatior]
not compatible with the use of the presentation service by CCR as specified in the body of this R
ational,.Standard.

ce-element for
a wide range of

f ISO/IEC 9805
indard specified

ec. X.680 |

to the CCR
n CCR service

receiving CCR

by reference to

service in a way
bcommendation |
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INTERNATIONAL STANDARD

ITU-T RECOMMENDATION

INFORMATION TECHNOLOGY - OPEN SYSTEMS INTERCONNECTION -

PROTOCOL FOR THE COMMITMENT, CONCURRENCY AND RECOVERY

SERVICE ELEMENT: PROTOCOL SPECIFICATION

1

This |
withir]
a CCH
This |
servidg

confli
use o

This
imple

This edition of this Recommendation | International Standard spetifies CCR protocol Version 2, which n

Sessi
ISO/I
Stang
only.

This |

2

The f
const
were
Reco

Scope

Recommendation | International Standard is to be applied by reference from other specifications. This i
such specifications by reference to the CCR services defined in ITU-T Rec. X.851 | ISO/IEC 9804: A referd
service invokes the procedures of this Recommendation | International Standard to cause extéernal effects.

Recommendation | International Standard specifies, in clause 9, a use of the ACSE; Presentation and §
es to carry the CCR semantics. This “reference” mapping can be used wherever the use of thesq
Ct with the user made by other ASEs or ASOs that are using the same association. Annex B defing
f supporting services may be specified, for use where the reference mapping is inappropriate.

menting these procedures. It does not contain tests which can bé.used to demonstrate conformang

pon Data Separation functional unit to protect data not belonging to the CCR atomic action. The
EC 9805 specified CCR protocol Version 1. The 1998/1994 edition of this Recommendation
ard specified both CCR protocol Version 1 and CCR-protocol Version 2, for the static commitmen

hternational Standard specifies the protocol elements that support the following functional units:

a) static commitment;

b) dynamic commitment;
c) read only;

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

f) overlapped.recovery.

Normative'references

bllowing. Recommendations and International Standards contain provisions which, through referg
tute provisions of this Recommendation | International Standard. At the time of publication, the ed
valid.YAll Recommendations and Standards are subject to revision, and parties to agreemen
mmendation | International Standard are encouraged to investigate the possibility of applying

5 done
nce to

ession
services does no
s how a different

Recommendation | International Standard specifies the static and dynamic conformance requirenpents for systems

e.

hakes use of the
1990 edition of
| International

functional unit

nce in this text,
itions indicated
ts based on this
the most recent

editio

n of the Recommendations and Standards Tisted below. Members of [EC and SO maintain registers of currently

valid International Standards. The Telecommunication Standardization Bureau of the ITU maintains a list of currently

valid |

2.1

TU-T Recommendations.

Identical Recommendations | International Standards
Interconnection — Basic Reference Model: The Basic Model.

Interconnection — Application layer structure.

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

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

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

ITU-T Recommendation X.207 (1993) | ISO/IEC 9545:19hrmation technology — Open Systems

ITU-T Recommendation X.210 (1993) | ISO/IEC 10731:1989/ymation technology — Open Systems

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/IEC 8824-1:1985rmation technology — Absiract 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:.k98ation
technology — Abstract Syntax Notation One (ASN.1): Specification of basic nofation — Amendment 1:
Rules of extensibility.

— Technical Corrigendum (1997) to ITU-T Recommendation X.680%(1994)/Amd. 1 (199%) | ISO/IEC
8824-1:1995/Amd. 1:1995,Information technology — Abstract Sywtax Notation One (ASN.1):
Specification of basic notation — Amendment 1: Rules of extensibility!

— ITU-T Recommendation X.690 (1994) | ISO/IEC 8825-1:1%8%ymation technology — ASN.1 engoding
rules: Specification of Basic Encoding Rules (BER), Canonical Encoding Rules (CER) and Distingpished
Encoding Rules (DER).

— ITU-T Recommendation X.851 (1997) | ISO/IEC\9804:199frmation technology — Open Systems
Interconnection — Service definition for the commitment, concurrency and recovery service element.

3 Definitions

3.1 Reference model definitions

This Recommendation | International Standard makes use of the following terms defined in ITU-T| Rec. X.200 |
ISO/IEC 7498-1.:

a) Application Layer;

b) application association; association;
c) application=process;

d) application-entity;

e) fpreSentation-service;

f) \ presentation-connection;

o) session-service:and
J7 7

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;

£\ reqauest (nrimitive):
H Fed PHAH e}

g) indication (primitive);
h)  response (primitive); and

i) confirm (primitive).

34 Presentation service definitions

This Recommendation | International Standard makes use of the following terms_defined in ITU-T Rec. X.216 |
ISO/IEC 8822:

a) abstract syntax;

b) abstract syntax name;

c) defined context set;

d) presentation context; and

€) presentation datavalue.

35 ACSE service definitions

This Recommendation | International Standard miakes 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 Recommendation |clntérnational Standard makes use of the following terms defined in ITU-T Rec. X.207 |
| SO/EC 9545:

a) applieation-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)

10)
11)
12)
13)
14)
15)
16)
17)
18)
19)
20)

29\

atomic action initiator;

atomic action owner;

atomicity;

begin-tree; atomic action begin-tree

bound data;

branch-initiator; atomic action branch-initiator;
branch-responder; atomic action branch-responder;
CCR service-provider;

CCR service-user;

commit coordinator;

commit-decider;

commit-subordinate;

L= )

22)
23)
24)
25)
26)
27)
28)
29)
30)
31)
32)
33)
34)
35)
36)
37)
39)
39)
40)
41)
42)
43)
44)
45)
46)
47)
48)
49)
50)
51)
52)
53)
54)
55)
56)
57)

=Q),

€OMMH-SHPEeror:

commit-tree; atomic action commit-tree;
communication failure;

compensating action;

concurrency control;

confirmation of commitment;

connected graph;

consistency;

continuing two-phase branch; continuing two-phase neighbour;
distributed application;

doubt period;

durability;

final state;

graph;

heuristic decision;

initial state;

intermediate;

intermediate state;

interrupted branch;

isolation;

leaf;

local commitment procedures,

local rollback procedures;

mixed heuristic situation; mixed.Situation;
neighbour (of anodein agraph);
neighbourhood (of anode);

node; CCR node;

non-reference mapping;

order of commitment of an atomic action branch; order of commitment;
phasel;

phase Il;

presumed 1ol back;

ready signal;

ready-to-commit state;

recovery of an atomic action branch; recovery;
recovery responsibility for an atomic action branch; recovery responsibility;
reference mapping;

0]
59)
60)
61)
62)
63)
64)
65)
66)
67)
68)
69)
70)

referencit 119) q}c\,ifil,aiiw T,
reguesting neighbourhood;
reguestor;

rollback of an atomic action branch; rollback;
root;

subordinate of anode;

subordinate of an arc;

subordinate subtree;

subtree (of anode);

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

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 Data units
APDU  application-protocol-data-unit

4.2 Types of application-protocol-data-units

The following abbreviations have been given to the application-protocol-data-units defined in this Protocol
Speciflication:

C-INITIALIZE-RI
C-INITIALIZE-RC
C-BEGIN-RI
C-BEGIN-RC
C-PREPARE-RI
C-READY-RI
C-COMMIT-RI
C-COMMIT-RC
C-ROLLBACK-RI
C-ROLLBACK-RC
C-CANCEL-RI
C-NOCHANGE-RI
C-NOCHANGE-RE
C-RECOVER-RI
C-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
fOI’ .’: I CCR APDU Emlh flc:u' ;D SUTiticl ILCd UD;I Ig t: IT fU“UVV;I Ig 1 IUta‘..LiUI 1.
M Presence is Mandatory
@) Presence is CCRPM Option
U Presenceis CCR service-user option
reg Source is the related request primitive
ind Sink isthe related indication primitive
rsp Source is the related response primitive
cnf Sink istherelated confirm primitive
CCRPM Source or sink isthe CCRPM
5.2 The structure of each CCR APDU is specified in Annex A using/the abstract syntax notation of ASNJ1 (see
ITU-T Rec. X.680 | ISO/IEC 8824-1).
53 CCR dlows the concatenation of some of its APDUSs. In.clause 11 the allowed concatenations are specifiged.
6 Overview of the CCR protocol
6.1 Service support
The protocol specified in this Recommendation | International Standard supports the services defined in
ITU-T Rec. X.851 | ISO/IEC 9804. These services are listed in Table 1.
Table 1 — CCR services
Service Type Requestor
C-IN|TIALIZE Confirmed Association initiator
C-BHGIN Optionally confirmed Branch-initiator
C-PREPARE Non-confirmed Either CCR service-user
C-RHADY. 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).

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

6.2.4
ACSH

6.3

6.3.1

6.3.2
prese
one A

6.3.3
shall
CoNca

N(

6.3.4
contey

a)
b)
<)
d)

Use of the presentation service

CCR uses the following presentation (see ITU-T Rec»X.216 | ISO/IEC 8822) services:

TE — The use,of presentation-service parameters other than User Data is specified in clause 9 .

When establishing the association, the following optional parameters of the ACSE A-ASSOCIATE service
be specified:

Calling AP title;

Calling AE qualifier;
Responding AP title;
Responding AE qualifier.

The ACSE User information on an A-ASSOCIATE request shall contain the C-INITIALIZE-RI|APDU. The
E User information on an A-ASSOCIATE response shall contain the €=INITIALIZE-RC APDU.

P-DATA,;

P-TYPED-DATA,;
P-SYNC-MINOR,;
P-RESYNCHRONIZE(abandan).

CCR APDUs are passed in the User Data parameters of the above presentation services|as one or more
ntation data values. The valde-of the ASN.1 data type for each CCR APDU is specified in Annex|A. If more than
SN.1 data type is sent, accorresponding number of presentation data values are included.

If other presentation’data values are present on a presentation service primitive, the referending specification
specify sequencing vules. These rules shall ensure that the CCR semantics are maintained and comply with the
tenation and mapping rules specified in clauses 9 and 10.

It iSthe responsibility of the CCR service-user to control the presentation contexts available in the defined
t set.of the underlying presentation-connection.

6.4

6.4.1

6.4.2

6.4.3

Relationship to the session-service and the transport-service

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.

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.

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

6.5.4 The procedures specified in clause 7 are carried out as a result of the request and response primitivéesyssued in
conformance with the CCRPM State Table defined in clause 8 and as a result of the receipt of presentation gervice
primitjves carrying data values in the CCR presentation context. The parameters of the CCR service primitivies are
sxructxred according to Annex A to produce CCR APDUs. These APDUs are transferred using the présentation-gervice
accordling to the specification given in clauses 7, 9, and 11.

6.5.5 The value of a CCR APDU is transferred as a presentation data value from the CCR;presentation context. The
abstraft syntax for data types transferred in this context are defined in Annex A by specifying the complete set 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;

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

7 Elements of procedures

The GCR protocol consists of the following procedures:
a) initiaization;

b) begin branch;

C) prepare;

d) signal readiness,

€) order commitment;

f)  rollback;

g) «cancel;

h).* nochange completion;

1) 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 stfticture of these APDUS IS Shown in Figure L.

C-INITIALIZE-RI ::= [11] SEQUENCE
{ version-number [0] BIT STRING
{ version1(0), version2(1) } DEFAULT { version2 },
ey
ccr-requirements [1] Cer-requirements DEFAULT { static-commitment},
ready-collision-reservation  [2] BOOLEAN DEFAULT TRUE,

ceny

user-data User-data OPTIONAL
}

C-INITIALIZE-RC ::= [12] SEQUENCE
{ version-number [0] BIT STRING

{ version1(0), version2(1)-»DEFAULT { version2 },
ey
ccr-requirements [1] Cer-requirements DEFAULT { static-commitment},
ready-collision-reservation  [2] BOOLEAN DEFAULT TRUE,

ceny

user-data User-data OPTIONAL
}

Figure 1..{C-INITIALIZE APDUs

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

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

Kield name Rresence Source Sink Field name Presence Source Sink
versipn-number M CCRPM CCRPM version-number M CCRPM CCRPM
ccr-requirements M req ind ccr-requirements M req i r||d
ready-collision- U req ind ready-collision- U req ind
reserivation 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 atcepting CCRPM forms a C-INITIALIZE-RC APDU from the parameter value of the C-INITIALIZE résponse
primijve. The APDU is a data value of the A-ASSOCIATE response User Information parameter.

7.1.3.4 C-INITIALIZE-RC APDU

The requesting CCRPM receives a C-INITIALIZE-RC APDU from its peer as user information’on an A-ASSOCIATE
confirm primitive.

7.1.4 Use of the C-INITIALIZE-RI APDU fields

Thefiglds of the C-INITIALIZE-RI APDU fields are used by the requesting and-accepting CCRPM as specified below.

7.1.4.1 Versions

For the requesting CCRPM: The vaue assigned to this field is-determined within the implementation of the CCRPM.
It is d bit string where each bit that is set to one indicates awersion of CCR protocol that this CCRPM supports. The
ASN.1 definition of the “Versions” datatype in Annex A:specifies which bit represents which version. Multiple bits may
be sef, indicating support of multiple versions.

The version of the protocol defined in this Protoeol Specification shall be Version 2.

NQTE — An implementation that can support 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 accepting CCRPM: The CCRPM sets the Versions parameter of the C-INITIALIZE indication primifive to
indicate the version of the CCR frrotocol selected for use on the association. This shall be the highest protocol ersion
whicH is supported by this CCRPM and for which the corresponding bit in the “versions” field was set. Bfts representing
protogol versions that are 1ot supported by the CCRPM are ignored.

7.1.4.2 CCR requirements

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

F ¢+ . COCRPA-T ocoenn H 4 + £+l O N HTLALLZE ol i HOO-TH h II b t
or tire a\,\.cpuug CUINL VI, TTIC U U\ I—\Cl..iuIICIIIcIII.Q paIaIIICLCI Ul UTC CUTTINTTTALITAL TTiaieaturtt PIIIIIILIVC Pl a. e Se

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 accepting CCRPM: The “versions” field shall be a bit string that indicates the version of the*CCR|protocol that

has Heen selected for use on the association as specified in 7.1.6.1. The bit specified in the ASN.1|definition of the
“Versjons” datatype as representing the selected version, shall be set to one. Any leading bits, representing lower
versigns, shall be zero. There shall be no trailing zero bits.
For the requesting CCRPM: The version represented by the only set bit (the last) in(the “versions” field |s the version

of thg CCR protocol selected for use on the association. This version number is\the value of the Vergion parameter of
the CHNITIALIZE confirm primitive.

7.1.5.2 CCR requirements
For the accepting CCRPM: This value is directly mapped from) the CCR Requirements parameter on the
C-INITIALIZE response primitive. Only functional units that were proposed on the C-INITIALIZE indication shall be
included on the response.

For the requesting CCRPM: This value is used to detefmine the value of the CCR Requirements pafameter of the
C-INITIALIZE confirm.

7.1.5.3 User data

For the accepting CCRPM: This value is djrectly mapped from the User Data parameter on the C}INITIALIZE
indicgtion primitive.

For the requesting CCRPM: This-\value is used to determine the value of the User Data parameter of the
C-INITIALIZE confirm.

7.1.6 Collisions

None

7.2 Begin 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
T eegeeny
user-data User-data OPTIONAL }

Figure 2 — C-BEGIN APDUs

The G-BEGIN-RI APDU fields arelisted in Table 4. The C-BEGIN-RC APDU field islistéd)in Table 5.

Table 4 — C-BEGIN-RI field Table 5 — C-BEGIN-RC field
Field name Presence Source Sink Fieldhame Presence Source Simk
atomi c-action-identifier M req ind user-data U req ind
brarch-suffix M req ind
usertdata U req ind

7.2.3 Prerequisite requirements

7.2.3.1 For the requestor, the use of this procedure requires that no other atomic action branch is active pn the
associption.

7.2.3.2 Therequestor of the C-BEGIN request primitive shall be the owner of the session synchronize-minor tokien.

7.2.4 Procedure operation

This drocedure is driven by the following events:

a) C-BEGIN request’primitive from the requestor;

b) C-BEGIN:R) APDU received by the accepting CCRPM;
¢) C-BEGHN response primitive from the acceptor; and

d) CBEGIN-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 requesting CCRPM: The fields of the C-BEGIN-RI APDU are directly mapped-from the cofresponding
parameters on the C-BEGIN request primitive as specified in Table 6.

The CCRPM shall represent the “Atomic Action Identifier — Owner's Name” parameter of the C-BEGIN [request in the
abstract syntax by using either the “name” form or the “sender” value of the “sidé” form of the “ownels-name” field.
The latter form may only be used if the Owner’'s Name is the AE-title of the requestor, as passed on the| A-ASSOCIATE
servige used to establish the supporting association.

The C-BEGIN request includes the Branch Identifier — Initiator's Name parameter on the request|primitive. The
parameter value is the requestor's AE title which was passed in"the A-ASSOCIATE service used fo establish the
supp@rting association and is not mapped to a field of the C-BEGIN-RI APDU.

For the accepting CCRPM: The fields of the C-BEGIN-RIAPDU are directly mapped to the cofresponding
parameters on the C-BEGIN indication primitive as specified in Table 6. If the “owners-name” field in the “atomic-
actionj-identifier” field is the “sender” value of the “side”™ form, the “Atomic Action Identifier — Owner's Name”
parameter of the C-BEGIN indication shall be the reguestor’'s AE-title that was passed in the A-ASSQCIATE service
used fo establish the supporting association.

The gccepting CCRPM also includes the Branch Identifier — Initiator's Name parameter on the indication primitive. The
parameter value is the requestor’'s AE titler'passed in the A-ASSOCIATE service used to establish the supporting
assodiation.

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

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

- Branch Identifier — Branch-initiator'sName

brang¢h-suffix Branch Identifier — Suffix

user{data User Data

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

The p
affect
SO/

7.3.2
Thep

Purpose

repare procedure is used by CCR service-user to inform its neighbour that no more application semanti
bound data will be sent. The prepare procedure supports the C-PREPARE service defined in ITU<T Rec. X

EC 9804.

APDU used

ocedure uses the following CCR APDU:
C-PREPARE-RI

The structure of this APDU is shown in Figure 3.

Thed

7.3.3

None.

7.3.4

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

Figure 3 — C-PREPARE APDU

-PREPARE-RI APDU field islisted in-Table 8.

Table 8 - C-PREPARE-RI field

Field name Presence Source Sink

user-data U req ind

Prerequisité-requirements

Prepare procedure

Cs that
.851 |

Thisp

rocedure 1S driven Dy the folfowing 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.

14
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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.

7.3.6

7.3.6.
SErVic

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

APDU Field name Parameter name

user-data User Data

Collisions

| The prepare procedure and the signal readiness procedure may be usedy'simultaneously by both

treatedl normally, resulting in the issue of the appropriate indication primitives.

7.3.6.]
collisi

7.3.6.]
this cd

7.4

7.4.1

The s
State.

7.4.2
Thisg

P The prepare procedure and the rollback procedure can be used simtltaneously by the CCR service-usef
pn is resolved in favour of the rollback procedure.

b A CCR service-user can initiate the rollback procedure imhiediately after initiating the prepare proced
se the rollback can disrupt the prepare procedure.

Signal readiness procedure

Purpose

gnal readiness procedure is used by a CCR service-user to inform its neighbour that it is in the ready-to-¢
he procedure supports the C-READY service defined in ITU-T Rec. X.851 | ISO/IEC 9804.

APDU used

rocedure uses the following CCR-APDU:
C-READY-RI

The structure of this APBWis shown in Figure 4.

C-READY-RI ::= [4] SEQUENCE

user-data User-data OPTIONAL }

CCR

b-users. This results in a collision of a C-PREPARE-RI APDU and a C-READY-RI APDU. Both events are

s. The

re. In

pmmit

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

ITU-T Rec. X.852 (1997 E)
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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 APDUS, nor with APDUSs from other ASEs, the CCRPM [issues

a P-TYPED-DATA request primitive with the APDU as a value of the primitive’s User Data “parameter. If the
C-READY-RI APDU is concatenated with anther CCR APDU or with an APDU from another ASE, thie appropriate
presgntation service primitive is issued as specified in clause 11, with the C-READY-RI APDU as a data value in the
user (lata parameter.

7.4.4.2 C-READY-RI APDU

The 3ccepting CCRPM receives a C-READY-RI APDU from its peer as user-data on a P-TYPED-DATA indication
primitjve, if the APDU is unconcatenated. If the APDU is concatenated with-other CCR APDUs or withh APDUs from
other[ASEs, the C-READY-RI APDU will be received as user data on the appropriate presentation primitive as specified
in clapse 11. In either case, the CCRPM issues a C-READY indication primitive with the parameter vallie derived from
the APDU.

7.4.5 Use of the C-READY-RI APDU field

For the requesting and accepting CCRPM: The field of the C:READY-RI APDU is directly mapped to anfl from the
corresponding 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 Collisions

The dignal readiness procedure and the prepare procedure may be used simultaneously by both CCR pervice-users. Thi
results in a collision of ‘a“C-READY-RI APDU and a C-PREPARE-RI APDU. Both events are treated normally,
resulting in the issuecof,the appropriate indication primitives.

A colljsion between-two C-READY-RI APDUs can occur. Both events are treated normally, resulting in the issue of the
apprdpriate indication primitives.

NQPTE —A-C-READY-RI APDU may collide with application data. It is the CCR service-user’s responsibility|to police this
sitpiation, 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 G-COMMIT-RI APDU and the C-COMMIT-RC APDU fields are listed in Tables 12 and 13, respectively.

Table 12 — C-COMMIT-RI field Table 13 — C-COMMIT:RC field
field name Presence Source Sink Field name Presenee Source Sipk
user{data U req ind user-data U rsp cnf
7.5.3 Prerequisite requirements

For the requestor to issue the C-COMMIT request primitive, it is.reguired that atomic action data for this brapch be
accesgible in stable storage. The requestor shall also be the owner of the session synchronize-minor token.

For the acceptor to issue the C-COMMIT response primitive, it'is required that no atomic action data for this branch be
accesgible in stable storage.

7.5.4 Order commitment procedure

This grocedure is driven by the following events.:

a) C-COMMIT request primitivefrom the requestor;

b) C-COMMIT-RI APDU.received by the accepting CCRPM;
c¢) C-COMMIT responsé primitive from the acceptor; and

d C-COMMIT4RECAPDU received by the requesting CCRPM.

7.5.4.] C-COMMIT request primitive

The requesting 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 Datalparameter.

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
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7.5.5 Use of the C-COMMIT-RI APDU field

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

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

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

APDU Field name Parameter name

user-data User Data

7.5.6 —Hseof the- €E-CONMMHT-REAT DU field

For the accepting and requesting CCRPM: The C-COMMIT-RC APDU field is directly mapped to and’frgm the

corregponding parameter 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

7.5.7 Collision

None.

7.6 Rollback procedure

7.6.1 Purpose

The rollback procedure is used to force completion of an‘atomic action branch. It supports the C-ROLLBACK service

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

7.6.2 APDUs used

The pfocedure uses the following CCR APDUs:
C-ROLLBACK-RI
C-ROLLBACK-RC

The structure of these APDUs(iSshown in Figure 6.

C-ROLLBACGK3RI ::= [7] SEQUENCE

{us‘(;;:-(i’ata User-data OPTIONAL }
C-ROLELBACK-RC ::= [8] SEQUENCE

{us;;:;i;lta User-data OPTIONAL }

Figure 6 — C-ROLLBACK APDUs

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
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7.6.4

ISO/IEC 9805-1 : 1998 (E)

Prerequisite requirements

e requestor, the use of this procedure requires 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 by its commit-superior.

Rollback procedure

This procedure is driven by the following events:

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

7.6.4.
Ther
primit
User

7.6.4.]

The
P-RE
value

For th

¢) C-ROLLBACK response primitive from the acceptor; and
d) C-ROLLBACK-RC APDU received by the requesting CCRPM.

|  C-ROLLBACK request primitive
pquesting CCRPM forms a C-ROLLBACK-RI APDU from the parameter value of the C:ROLLBACK 1

Pata parameter.

?  C-ROLLBACK-RI APDU

accepting CCRPM receives a C-ROLLBACK-RI APDU from) its peer as user
SYNCHRONIZE(abandon) indication primitive. It issues a C-ROLLBACK indication primitive with th
derived from the APDU.

e acceptor, if atomic action data for this branch are accessible in stable storage, then it is required

forgotten.

7.6.4.]
The 4
primit
primit
7.6.4.1

The
P-RE
value

7.6.5

8 C-ROLLBACK response primitive

ccepting CCRPM forms a C-ROLLBACK-RC ARDU from the parameter value of the C-ROLLBA
ve. It issues a P-RESYNCHRONIZE(abandén) response primitive with the APDU as a dat3
ve's User Data parameter.

§ C-ROLLBACK-RC APDU

requesting CCRPM receives \@ C-ROLLBACK-RC APDU from its peer as user
SYNCHRONIZE(abandon) confirm primitive. It issues a C-ROLLBACK confirm primitive with th
derived from the APDU.

Use of the C-ROLLBACK-RI APDU fields

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

corre

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

APDU Field name Parameter name

Eponding parameter on the C-ROLLBACK request and indication primitives as specified in Table 18.

equest

ve. It issues a P-RESYNCHRONIZE(abandon) request primitive with the APDU as(@ data value of the primitive’s

data on a
e parameter

that these data b

CK response
value of the

data on a
b parameter

from the

user-data User Data

7.6.6

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 grocedure is used to complete an atomic action branch when the regquestor has made no changes to-bound data and
does rjot wish to be involved in any two-phase commitment procedures. The requestor may optionally,ask to recdive an
indicgtion of the commitment or rollback of the atomic action. The procedure supports the CG:NOCHANGE gervice

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

This grocedure 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:
C-NOCHANGE-RI
C-NOCHANGE-RC

The structure of these APDUsis shownin Figure 7.

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

DEFAULT with-result,

ceegeney

user-data

}

C-NOCHANGE-RC ::=\[14]
{ outcome

degeaney

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

FIgUure / — C-NUOUOANGE AFDUS

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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7.7.3

Prerequisite requirements

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

7.7.4

This procedure is driven by the following events:

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

Procedure operation

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

ISO/IEC 9805-1

: 1998 (E)

7.7.4.1

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

Events c¢) and d) are optional and may not occur if the Confirmation parameter on\the G-NOCHANGE

request has the value “not-required”.

C-NOCHANGE request primitive

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

7.7.4.2

C-NOCHANGE-RI APDU

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

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

7.7.4.3

C-NOCHANGE response primitive

The gccepting CCRPM forms a C-NOCHANGE-RC APDU from the parameter value of the C-NOCHANGE response
primitive. It issues a P-DATA request primitive with the ARDU as a data value of the primitive’s User Datp parameter.

7.7.4.4

C-NOCHANGE-RC APDU

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

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

7.7.5

Use of the C-NOCHANGE-RI APDU field

For the requesting and accepting CERPM: The fields of the C-NOCHANGE-RI APDU are directly mappefl from and
corresponding parameters.on the C-NOCHANGE request and indication primitives as specified in[Table 22.

to the)

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

APDU Field name

Parameter name

confirmation

Confirmation

user-data

User Data

7.7.6

Use of the C-NOCHANGE-RC APDU fields

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

primit

iveisissued 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

ive effects of

n the Rollback
ANCEL service

value “no-change”.
7.7.7.3 Collision with C-ROLLBACK-RI APDU
A collision with a C-ROLLBACK-RI APDU is handled by session services (see 7.6.7 on the disrup
rollbalck) — the rollback procedure disrupts the NOCHANGE procedure.
7.8 Cancel procedure
7.8.1 Purpose
This procedure is used to initiate rollback of the atomic action branchsThe procedure differs fron
procedure in that the service is non-confirmed, and can be blocked by flow-control. It supports the C-C
defingd in ITU-T Rec. X.851 | ISO/IEC 9804.
7.8.2 APDUs used
The grocedure uses the following CCR APDU:
C-CANCEL-RI
The structure of this APDU is shown in Figure 8.
C-CANCEL-RI ::= [15] SEQUENCE
user-data User-data OPTIONAL }
Figure 8 — C-CANCEL APDU
The ¢-CANCEL-RIMAPDU fields are listed in Table 24.
Table 24 — C-CANCEL-RI field
Field name Presence Source Sink
user-data U req ind
7.8.3 Prerequisite requirements
7.8.3.1 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.

7.8.3.2 The cancel functional unit shall be selected on the association.

22
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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 gccepting CCRPM receives a C-CANCEL-RI APDU from its peer as user data on a P-TYPED:DATA indication
primitive. It issues a C-CANCEL indication primitive with parameter values derived from the APDU,

7.8.5 Use of the C-CANCEL-RI APDU fields

For the requesting CCRPM: The fields of the C-CANCEL-RI APDU are directly mapped-~from the cofresponding
parameters on the C-CANCEL request primitive as specified in Table 25.

For the accepting CCRPM: The fields of the C-CANCEL-RI APDU are directly, \mapped to the cofresponding
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 Collisions

7.8.6.] Collision with C-BEGIN-RC APDU or C-PREPARE-RI APDU or C-NOCHANGE-RI APDU or
C-READY-RI APDU.

Collisjons are possible with these APDUs. In such a case, the CCRPM that issued the C-CANCEL-RI|APDU discards
the incoming APDU and does not issue a CCR"service primitive. The CCRPM that receives the C-CANCEL-RI APDU
treatg the event normally and issues a C-CANCEL indication primitive.

7.8.6.2 Collision with C-CANCEL-RI'APDU

A CJRPM that receives a C-CANCEL-RI APDU after issuing C-CANCEL-RI APDU treats the event hormally and
issues a C-CANCEL indication\pfimitive.

7.8.6.3 Collision with C-ROLLBACK-RI APDU

A C-CANCEL-RI APDU that collides with a C-ROLLBACK-RI APDU will be purged by the session sgrvices (see
7.6.7 jon 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

}

C-RECOVER-RC ::=[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 figlds of the C-RECOVER-RI APDU are listed in Table 26. The fields of the C-RECOVER-RC APDU are ligted in
Table[27.
Table 26 — C-RECOVER-RI fields Table 27 — C-RECOVER-RC fields
Field name Presence Sourep Sink Field name Presence Squrce Sink
atonpic-action-identifier M req ind atomic-action-identifiey M rsp cnfl
branch-identifier M req ind branch-identifier M rsp cnf
recovery-state M req ind recovery-state M rsp cn
revefsed-branch C req ind reversed-branch C rsp cpf
userrdata U req ind user-data U rsp cnf
7.9.3 Prerequisite requirements
For the requestor, atomic action data for this branch is required to be accessible in stable storage. |f the
overlgpped-recovery functional unit is not selected, then no other atomic action branch shall be active or in recovery on
this asseetatton—H—the-branchsnot-adresdy—r-recovery—on-this-assectation—thereguestorshalbe-the-awnerof 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:

24

a) C-RECOVER request primitive from the requestor;
b) C-RECOVER-RI APDU received by the accepting CCRPM;
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<)
d)

C-RECOVER response primitive from the acceptor; and
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:

7.9.4.1

Therg
The \
requsg
Data

7.9.4.2

The 4
primit
7.9.4.]
The
primit
The 4
User

7.9.4.4
Ther
primit

7.9.5

a)
b)

it may reply with a C-RECOVER response primitive, thus continuing this procedure; or

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

C-RECOVER request primitive

sting CCRPM issues a P-TYPED-DATA request primitive with the APDU as a data value of the p
barameter.

C-RECOVER-RI APDU

ccepting CCRPM receives a C-RECOVER-RI APDU from its peer as user data on a P-TYPED-D
ve. It issues a C-RECOVER indication primitive with parameter values derived\from the APDU.

8 C-RECOVER response primitive

hccepting CCRPM forms a C-RECOVER-RC APDU from parameter values of the C-RECO
ve. The value of the Recovery State parameter is derived by the '€CR service user from the atg
ccepting CCRPM issues a P-TYPED-DATA request primitive_with the APDU as a data value of
Pata parameter.

§ C-RECOVER-RC APDU

bguesting CCRPM receives a C-RECOVER-RC APDU from its peer as user data on a P-TYPED-O
ve. It issues a C-RECOVER confirm primitive with*the parameter values derived from the APDU.

Use of the C-RECOVER-RI APDU fields

For t

e requesting and accepting CCRPM: (The fields of the C-RECOVER-RI APDU are directly map

from the corresponding parameters on the'C-RECOVER request and indication primitives as specified in

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

requs
assoq
of thg
passe
the a
APDU

st contain the AE-title of the yequestor, as passed on the A-ASSOCIATE service used to establig
iation, the CCRPM shall tepresent this in the abstract syntax by using either the “name” form or th
“side” form of the carresponding APDU field. Similarly, if the parameters contain the AE-title of
d on the A-ASSOCIATE service used to establish the supporting association, the CCRPM shall

bstract syntax by-0sing either the “name” form or the “receiver” value of the “side” form of the
field.

e accepting) CCRPM: If the “owners-name” field in the “atomic-action-identifier” or the “initiators-n
“branch=identifier” is the “sender” value of the “side” form, the corresponding parameter valu

a new

rimitive’'s User

ATA indication

VER response
mic action data.
the primitive’s

ATA indication

bed to and
Table 28.

RECOVER

h the supporting
e “sender” value
the acceptor
represent this in
corresponding

ame” field
e shall be the

C-RECOVER

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

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

25


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

ISO/TEC 9805-1 : 1998 (E)

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.

“branch-identifier” is the “sender” value of the “side” form, the corresponding parameter valug shall be the
C-REICOVER acceptor's AE-title passed on the A-ASSOCIATE service used to establish the sugpporting association.
Similgrly, if the “receiver” value of the “side” form is used, the corresponding parameter shall'be” the| C-RECOVER
requgstor’'s AE-title passed in the A-ASSOCIATE service used to establish the supporting assaociation.
NOQTE — The “sender” and “receiver” values identify the peer’s by their roles in the transmission~of'a particulaf APDU, not the

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

canesting RPM -

ame” field

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

APDU Field name Parametername
atomic-action-identifier Atomic Action,Identifier
branch-identifier Branch Idefitifier
recovery-state Recovery'state
was-initiator WasHhitiator
user-data user Data

7.9.7 Collisions

None.

7.10 Order commitment and begin branch procedure

7.10.1 Purpose

This grocedure is used by a commit-superior to request its commit-subordinate to release its bound data in the fingl state
on one atomic action branch; while beginning a new atomic action branch between the two CCR-service ugers. It
suppolts the C-COMMH and C-BEGIN services defined in ITU-T Rec. X.851 | ISO/IEC 9804.

7.10.2d APDUs iised
The procedure: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
primitjve. It issues a P-SYNC-MINOR response primitive with the APDU as a data value of the primitiie’s User Data
parameter.

7.10.4.4 C-COMMIT-RC APDU

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

7.10.§ Use of the C-COMMIT-RI APDU and C-BEGIN-RI APDU fields

The procedures of 7.5.5 are followed for the C-COMMIT-RI APDUs fields @nd of 7.2.5 for the C-BEGIN-RI APDU
fields

7.10. Use of the C-COMMIT-RC APDU field
The grocedures of 7.5.6 are followed.

7.10.77 Collisions
A colljsion of a C-COMMIT-RI APDU+ C-BEGIN-RI APDU-with another CCR APDU cannot occur.

7.11 Error procedure

7.11.1  Purpose

This procedure is used to signal a CCR(service provider error condition (e.g. protocol error). It supports the C-P-ERROR
servige defined in ITU-T Rec. X.851 ISO/IEC 9804/AML.

7.11.2 APDUs used

None

7.11.3  Prerequisite réquirements

None

7.11.4 Procedure operation

This procedure is driven when an error is detected by the CCRPM. It issues a C-P-ERROR indication primitive with the
parar$eter 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 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.
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.

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

indiviflual table.

8.2
8.2.1

8.2.2

Incoming events

The types of incoming events specified(n Table 31 are:

a)
b)
<)
d)
e)

f)

Clause 10 specifies the allowed sequences of concatenated CCR APDUSs that may be sent in a
presentation primitive. The joint occurrence of allowed CCR service primitives or the receipt of allowed concat
APDUshot shown as an incoming event in Table 31 is treated as the consecutive occurrence of individual ing

Table 36 specifies the states and events that occur in a CCRPM during the initializa
(concurrent association establishment) and when it is idle.

Table 37 specifies the states and events that occur in a CCRPM in phase |, up.to rollback
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 ready sig
of a rollback or commit order.

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

Table 40 specifies the states and events that occur in a CCRRM following a rollback or car
Table 41 specifies the states and events that occur in a~CCRPM following a commit order.

Table 42 specifies the states and events that oceur in a CCRPM during the no-cha
procedure.

Table 43 specifies the states and events that 6ccur in a CCRPM during the recovery proce

the occurrence of a CCR service primitive request; or

the occurrence of a CCR sewice primitive response; or

the receipt of a CCR.APDU as a presentation data value; or

the joint occurrenee-ef two CCR service primitive requests; or

the receipt of twp'CCR APDUs as presentation data values on the same presentation prim

the receipt of-an A-ASSOCIATE confirm with no C-INITIALIZE-RC APDU in its User Datg
previous AASSOCIATE request contained a C-INITIALIZE-RI APDU.

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

tion procedure

, a ready signal,
nhal to the receipt
ly signal to the

cel order.

nge completion

dure.

tive;

, when the

at supports only

single
enated

oming

events.

8.3

Outgoing events

The types of outgoing events specified in Table 32 are;
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a)
b)
<)
d)
e)

the occurrence of a CCR service primitive indication; or

the occurrence of a CCR service primitive confirm; or

a CCR APDU as a presentation data value being sent; or

the joint occurrence of two CCR service primitive indications; or

the sending of two CCR APDUs as presentation data val ues on the same presentation primitive.
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Specific actions

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 stable storage;

b) the possession of the minor sync tokens;
c) whether particular CCR functional units have been selected on the association

Predi
state

8.6

Enab
to:

An er
chang
have
actiorn

8.7
The f

At an
identi
identi

In thid
TheM

8.8
The f

Cates determine what outgoing events, specific actions and resultant states apply for particularing
combinationsf all applicable predicates are false, the incoming event is invalid.

Enablements

ements permit changes data related to an atomic action. An enablement is required-in order for ch

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

ablement does not require that changes be made. However, some of.the predicates defined in Tal
es allowed by particular enablements have been made. Enablements for the CCRPM are define

names of the form e*N, where * represents the letter a or b afid)indicates whether the enablemen
data or bound data, and N is an identifying integer.

Variables

bllowing variables are specified for the CCRPM:
a) Current-Branch;
b) Next-Branch.

y time, each of th€urrent-Branch andNext-Branch variables contains either a value of “null” or a
fies a particular branch of an atemic action. This value consists of an atomic action identifier
fier.

subclause, the branch that-isiidentified byQimeent-Branch variable is called the current branch.

ext-Branch variable is used_to hold a value which can subsequently be assigned’terthg-Branch variaj

Notation
pllowing notation.is used in the CCR State Table (see Tables 36 to 43).

— The\CCRPM states specified in Table 30 are represented by the notation “Zn”, where Z i
letter and n is null or an integer. The letter indicates the general state reached in the
branch. In the labels for the columns of the state table, each state is also identified by
indication of the immediately previous events. These abbreviations are informative only.

bming events and

anges to be made

ble 37 test whethe
d in Table 35 and
t concerns atomic

value that
plus a branch

ble.

5 an upper-case
progress of the
an abbreviated

- Incoming events are represented by the names assigned in lable s1.

—  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.
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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

8.9.2
which

8.9.3
event
prese
AND
8.94
state.

8.10

The ¢

8.10.1|
8.10.1
Thed

8.10.1

abnoimally released, the CCRPM ceases to exist.

8.10.2

Blank

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

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

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

procedure.

Conventions

the character “*” following a three-letter abbreviation refers to the completion of the corresponding

In the CCR State Tables, the intersection of an incoming event (row) and a state (column)
cell represents an event/state combination that is not defined for the CCRPM (see 8.10.2).

A non-blank cell represents an event/state combination that is defined for the CCRPM."Such a
contains one or more action lists, each consisting of :

a) a predicate expression (optional);
b) a specific action (optional);

c) an outgoing event (optional); and
d) aresultant state.

If the intersection of an incoming event and the column ¢Predicate” is blank, there is no pr

If a predicate expression is shown in the “Predicate” cellfor'the event, it is to be read as if th

nt at the head of every action list in every non-empty cell for the row, linked to predicates in a part
Boolean operator.

If the intersection of the “Enablements” row and‘a state column is blank, no specific enablemer

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

Actions to be taken by the CCRPM

CR State Table defines the actions to'be taken by the CCRPM.

General

wrrent-Branch andNext2Branch variables are set to “null”.

.2 The state of\the CCRPM is only changed as specified in 8.10.2 and 8.10.3. When the associati

Invalid intersections

cells'in the CCRPM tables indicate an invalid intersection of an incoming event and state. If such

.1 The CCRPM is initialized in its state “S0” when the association establishment procedure begins.

forms a cell. A

cell has an entry

bdicate for the
e predicate was
cular cell by the

t exists for that

bn is normally or

an intersection

occur

—one of thefottowingactions s taker:

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

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.
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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,;

e) thestate of the CCRPM is changed to the resultant state specified in the action list.

If the predicate expression in the Predicate column is false, the CCRPM follows the procedure for anjinvalid intergection
as spegified in 8.10.2.

NQTE — Where a cell contains multiple actions lists, it will be found that the predicate expressions are complemgntary.

8.11 Changes 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
CCRHAM recovering the branch isin a state for which an enablement in Table’34 permits the change.

8.11.21 Atomic action datafor a particular branch of an atomic action remains accessible in stable storage unless
a) aCCRPM isinastate for which the enablement permits the change; or

b) a CCRPM has performed the specific action in\Fable 32 of determining that the atomic action brgnch is
completed.

8.12 Changes to bound data

8.12.1 Bound data can be manipulated inthefollowing ways:

a) changes to produce the finalstate of the bound data through the normal progression of the atomic gction;
or

b) release of all dataintheinitial state asthe result of arollback decision; or

c) releaseof all'datain thefinal state asthe result of a commitment decision.

8.12.2] Changes toproduce the final state of bound data through the normal progression of the atomic action require
that:

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

) 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.

ITU-T Rec. X.852 (1997 E) 31


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

ISO/TEC 9805-1 : 1998 (E)

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
Af <bgn <prp C-BEGIN ind and C-PREPARE ind issued
AT bgn* <prp Begin branch procedure completed and C-PREPARE ind issued
Af prp> <prp C-PREPARE ind issued and C-PREPARE-RI sent
B] bgn> rdy> C-BEGIN-RI and C-READY -RI sent
B bgn> prp> rdy> C-BEGIN-RI, C-PREPARE-RI and C-READY -RI sent
B9 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.
B <prp rdy> C-PREPARE ind issued and C-READY-RI sent
B¢ <prp prp> rdy> C-READY -RI sent and C-PREPARE collision
C] <rdy C-READY-RI received
D1 rdy> <rdy C-READY -RI sent and received
E] <cmt C-COMMIT ind issued
E] <cmtbg C-COMMIT ind with C-BEGIN ind ssued
Fi rok> C-ROLLBACK-RI sent
F4 <rbk C-ROLLBACK ind issued
F3 <rdy rbk> C-READY -RI received'and C-ROLLBACK-RI sent
Gl cmt> C-COMMIT-RIsent
G2 cmtbg> C-COMMIHERI with C-BEGIN-RI sent
| idle No actionin progress
J1 bgn> nch> C:BEGIN-RI and C-NOCHANGE-RI sent
J2 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
R} Rcmt> C-RECOVER(commit)-RI sent
R} <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-user C-COMMIT request primitive issued by requestor

COMMITrsp 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.

INITIRI CCR-peer C-INITIALIZE-RI APDU received by accepting CCRPM

INITIRC CCR-peer C-INITIALIZE-RC APDU received by requesting CCRPM

INITyeq CCR-su C-INITIALIZE request primitive issued by requestor

INITysp CCR-su C-INITIALIZE primitive issued by acceptor

NOCHANGE-RC CCR-peer C-NOCHANGE-RC APDU received by requesting CCRPM

NOCHANGE-RI CCR-peer C-NOCHANGE-RI APDU receivedby, accepting CCRPM

NOCHANGEreq CCR-user C-NOCHANGE request primitivetissued by requestor

NOCHANGErsp CCR-user C-NOCHANGE response primitive issued by acceptor

PREFPARE-RI CCR-peer C-PREPARE-RI APDU «ecéived by accepting CCRPM

PREiAREreq CCR-user C-PREPARE request\primitive issued by requestor

RCV}RC(done) CCR-peer C-RECOVER-RC(done) APDU with recovery-state = “done” received by reqpiesting
CCRPM

RCVIRC(retry-later) CCR-peer C-RECOVER-RC(retry-later) APDU with recovery-state = “retry-later” received by
requesting CCRPM

RCV|RI(ready) CCR-peer C-RECOVER-RI(ready) APDU with recovery-state = “ready” received by accepting
CCRPM

RCV}RI(commit) CCR-peer C-RECOVER-RI(commit) APDU with recovery-state = “commit” received by
accepting CCRPM

RCV}RC(unknown) CCRypeer C-RECOVER-RC(unknown) APDU with recovery-state = “unknown” feceived by
requesting CCRPM

RCV[commit)req CCR-user C-RECOVER(commit) request primitive with Recovery State = “comm|t” issyed by
requestor

RCV[done)rsp CCR-user C-RECOVER(done) primitive with Recovery State = “done” issued by agceptof

RCV[ready)req CCR-user C-RECOVER(ready) request primitive with Recovery State = “ready” isgued 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

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 completedurrent-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
Lol £ itk faliv]lnlaliNEeY] I\l'\hll
6 Next-Branch variable is set to the atomic action branch identified by the Atomic Action Identifier’and B
Identifier on the C-BEGIN-RI APDU.
8 The Current-Branch variable is set to the atomic action branch identified by the AtomichAction Idgntifien
Branch Identifier on the C-RECOVER primitive or APDU.
9 Current-Branch variable is set to “null”.
Table 33 — Predicates
Predicate Description
pl Atomic action data for the commit-superior of the curreft branch is accessible in stable storage and gither the
atomic action data reflects a commit decision or, the.*CCR service-user has been ordered to ¢omnjit by its
commit-superior on another branch.
p2 Either p4 is true or the CCR service-user has-been ordered to rollback by its commit-superigr on|another
branch.
p3 Atomic action data for the commit-subardinate of the current branch is accessible in stable storagd.
p4 No atomic action data for the current-branch is accessible in stable storage.
p7 The minor synchronize token is\ih-the 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 funetional unit is selected.
pcn The cancel fungtional unit is selected.
prcl The Ready-collision-reservation field on whichever of C-INITIALIZE-RI or C-INITIALIZE-RC was gent 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 reqliest or
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 rnfnrnnr\lnn cnnmfmnhnn which rnmllrnc that a C-INITIALIZE request or response is_hevelr

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.
a7 BOUNd dara can be reressed T the fimal Stare 25 part of The Normmal COmMITIEnt proceitrss.
eb8 Bound data can be released as part of a heuristic decision.
Table 35 — Outgoing events
Code Description
sbg Issue C-BEGIN cnf.
sbgn Issue C-BEGIN ind.
sca Issue C-CANCEL ind.
scima Issue C-COMMIT cnf.
scmt Issue C-COMMIT ind.
scmtbg Issue C-COMMIT ind with C-BEGIN ind.
serr Issue C-P-ERROR ind.
sing Issue C-INITIALIZE cnf.
sini Issue C-INITIALIZE ind.
sncg Issue C-NOCHANGE cnf.
snci Issue C-NOCHANGE ind.
sne Issue C-NOCHANGE cnf with Outcome parameter “nochange”.
sprp Issue C-PREPARE ind.
srbg Issue C-ROLLBACK cnf.
srb Issue C-ROLLBACK ind.
srcg Issue C-RECOVER cnf.
src Issue C-RECOVER.ind:
srd Issue C-READY jnd.
tbga Send C-BEGIN-RE€ APDU.
tbgn Send C-BEGIN-RI APDU.
tca Send C-€ANCEL-RI APDU.
tc Send«C:COMMIT-RC APDU.
tc Send‘€:COMMIT-RI APDU.
tcmitbg Send C-COMMIT-RI APDU and C-BEGIN-RI APDU on the same presentation primitive.
tin Send C-INITIALIZE-RC APDU.
tini Send C-INITIALIZE-RI APDU.
tnc 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 p7
(8]
trcv
R1
RCV (ready)req p7
(8]
trcv
R3
RCV-RI(commit) [8]
srev
R4
RCV-RI(ready) (8]
srcv
R2
DISRUPT S0 S0 S0 S0 S
Enablements
atomic action data
bound data
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Table 37 — CCRPM State Table — Phase I
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-RC pdy shga
shga A5
A3
~pdy
shga
Al3
PREPAREreq tprp pdy tprp tprp pdy pdy
A4 tprp A5 A5 tprp tprp
A5 A8 A8
PREPARE-RI 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 BB
B1 B2 B4
READY-RI srdy pdy srdy srdy srdy srdy pdy pdy sidy
C1 srdy C1 C1 C1 C1 srdy srdy a1
C1 C1 C1
ROLUBACKTreq p2 trbk trbk trbk trbk trbk trbk trbk trbk trbk trpk
F1 F1 F1 F1 F1 F1 F1 F1 F1 FiL
ROLYBACK-RI srbk stk srbk srbk srbk srbk srbk srbk srbk sifbk
F2 F2 F2 F2 F2 F2 F2 F2 F2 Fp
CANCELreq p2&pen | tcan tcan tcan tcan tcan tcan tcan tcan tcan tdan
M1 M1 M1 M1 M1 M1 M1 M1 M1 M1
CANCEL-RI pcn scan scan scan scan scan scan scan scan scan st¢an
M2 M2 M2 M2 M2 M2 M2 M2 M2 M2
NOCHANGEreq pnc&p4 | tnci tnci tnei tnci tnci tnci tnci tnci tnei trjci
NI 2 2 2 2 Nilk 2 3 N N
NOCHANGE-RI pnc snci snci snci snci snci snci snci snci snci Siici
K1 K1 K1 K1 K1 K1 K1 K1 K1 Kl1
DISRUPT S0 0 0 0 0 0 S0 0 0 P
Enablpments
atomicraction data ea2 ea? ea? ea2 ea? ea? ea2 ea? ea? iz
bourld.data ehs eh5 ehs ehs ehs ehs ehs eh5 ehs 5
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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
R& R&
READY-RI pdy srdy pdy srdy pdy srdy
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 | scmtbgt| scmtbg | scmtbg | scmtbg
E2 E2 E2 E2 E2 E2
NOCHANGE-RI pnc snci snci SN snci snci snci
K1 K1 K1 K1 K1 K1
DISRUPT 0 SO S0 0 0 S0
Enablements
atomic action data
bound data eb8 eb8 eb8 eb8 eb8 eb8
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Table 39 — CCRPM State Table — After receiving a ready signal

Preceding state
Incoming event Predicate cl Dl
<rdy rdy>
<rdy
ROLLBACKTreq p2 trbk prcl
F3 trbk
F3
ROLLBACKreq prer
srbk
72
CANCELreq p2&pen tcan
M1
COMMITreq pl& p7 temt temt
Gl Gl
COMMIT-RI scmt
El
CMT+BGNreq pl& p7  |[3] (3]
temtbg temtbg
G2 G2
CMT+BGN-RI (6]
scmtbg
E2
NOCHANGEreq pnc& p4 tnci
M
DISRUPT S0 S0
Enablements
atomic action data eal ead
bound data ebs
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Table 40 — CCRPM State Table — After cancel or rollback

Preceding state
Incoming event Predicate M1 M2 F1 F2 F3
can> <can rbk> <rbk <rdy
rbk>
BEGIN-RC M1
PREPARE-RI M1
READY-RI M1
ROLLBACKreq p2 trbk trbk
F1 F1
ROLLBACK-RI srbk srbk srbk
F2 F2 F2
ROLLBACKTrsp p4 [2]
trba
|
ROLLBACK-RC [2] [2]
srba Srba
| |
CANCEL-RI pcn scan
M2
NOCHANGE-RI pnc M1
DISRUPT 0 SO 0] SO SO
Enablements
atomic action data ea3
bound data eb6

Table 41 — CCRPM State Table — After commit order

Preceding state
Incomimg event Predicate | F* E2 Gl G2
<cmt | <cmtbg |cmt> | cmtbg>
COMMITrsp p4 2] [4]
tcma  |tcma
| A2
COMMIT-RC 2] 4
sma | scma
I Al
DISRUPT 0 0 0 pos
Enablements
atomic action data ea3 ea3
bound data eb7 eb7
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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
RAZ RAZ RAZ RZ
BEGIN-RC 2
PREPARE-RI J3 J3
READY-RI N’ N7 N
ROLLBACKTreq p2 trbk
F1
ROLLBACK-RI srbk srbk srbk
F2 F2 F2
CANCEL-RI pcn 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
I I | I
RCV (commit)req p7
(8]
trev
R1
RCV (ready)req p7
(8]
trev
R4
RCV-RI(cemmit) [8] [8] [8] [8]
srev srev srev srev
R3 R3 R3 R3
REV-RI (ready) [8] [8] [8] [8]
srev srev srev srev
R2 R2 R2 R2
DISRUPT 0 S0 0 0 0
Enablements
stomicactiontata o3
bound data eb6
eb7

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

41


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

ISO/TEC 9805-1 : 1998 (E)

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
R%
RCV(done)rsp p4 [2]
srcv
I
RCV(done)-RC [2]
trev
I
RCV(unknown)rsp p2 [9]
trcv
|
RCV(unknown)-RC [2]
Srey
|
RCV(retry-later)rsp [9] [9]
trey trevid
|
RCV(retry-later)-RC [9] [9]
Srey srcv
1 |
DISRUPT SO SO SO SO
Enablements
atomic action data ea3
bound data eb7
9 Reference mapping-te-the ACSE and presentation services
Clausgs 7 and 8 specify the behaviour of a CCRPM in relation to CCR input events. Some events result in sending or
receiving one or more{concatenated) CCR APDUSs. This clause specifies how the presentation-service primitiyes are
used ly the CCRPM when this reference mapping is used. Table 44 summarizes the mapping of CCR primitives and
their related APDUS10 the presentation primitives used.
NOQTE —-Annex B defines the rules and constraints for specifications of alternative mappings to support commun|cation 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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CCR primitive or primitive combination

CCR APDU or APDUs

Presentation primitive

C-CdQ

MMIT rsp/enf + C-BEGIN rsp/enf

C-BEGIN-RI

C-COMMIT-RC followed by
C-BEGIN-RC

C-INITIALIZE reg/ind C-INITIALIZE-RI A-ASSOCIATE reg/ind
C-INITIALIZE rsp/enf C-INITIALIZE-RC A-ASSOCIATE rsp/enf
C-BEGIN reg/ind C-BEGIN-RI P-SYNC-MINOR reg/ind
C-BEGIN rsp/cnf 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-RHADY reg/ind C-READY-RI P-TYPED-DATA reg/ipd
C-RALLBACK reg/ind C-ROLLBACK-RI P-RESY NC(abanden)-teq/jnd
C-RQLLBACK rsp/cnf C-ROLLBACK-RC P-RESY NC(ahandon) rsp/pnf
C-CQMMIT reg/ind C-COMMIT-RI P-SYNC-MINOR reg/ind
C-CQMMIT rsp/enf C-COMMIT-RC P-SYNC-MINOR rsp/enf
C-COMMIT reg/ind + C-BEGIN reg/ind C-COMMIT-RI followed by P-SYNC-MINOR reg/ind

P-SYNC-MINOR rsp/cnf

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 req/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 Presentation context definition list: This.shall include at least the abstract syntax “ccr-syntax-a
Annek A).
9.1.1.3 Presentation requirements: See6,2.
9.1.1.4 Calling AE qualifier: See 6.2

9.1.1.1

9.1.1.¢

9.1.1.

9.1.1.4

9.2

5 Responding AP title: See 6.2.

{  Session requirements: See 6.2.

Begin branch

b Responding AE qualifier: See 6.2.

B All other parameters: The setting of the other parameters is not specified in this Protocol Specif]

cation.

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.

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

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”.
Specification.

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