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INTERNATIONAL STANDARD

1ISO 8571-4 : 1988 (E)

Information processing systems — Open Systems
Interconnection — File Transfer, Access and

Management —

Part 4 :

File Priotocol Specification

0 Introduction

ISO 8571 i3 one of a set of International Standards
produced 19 facilitate the interconnection of computer
systems. ltg relation to other International Standards in the

set is defingd by the Reference Model for Open Systems
interconnection  (ISO7498). The Reference Model
subdivides the area of standardization for interconnection
into a series|of layers of specification, each of manageable
size.

The aim of Qpen Systems Interconnection is to allow, with a
minimum  |of technical agreement outside the
interconnectfon standards, the interconnection of computer
systems:

a) from different manufacturers,
b) under different managements,
c) of diffefent levels of complexity,
d) of diffefent ages.

ISO 8571 defiines a file service and specifies a file protacol
available within the application layer of the Reference
Model. The|service dsfined is of the category Application
Service Element (ASE). It is concerned with"identifiable
bodies of infgrmation which can be treated @s)files, and may
be stored within open systems or( passed between
application pfocesses.

ISO 8571 defines a basic file service: It provides sufficient
facilities to| support file transfer, and establishes a
framework fgr file access and filé management. 1SO 8571
does not specify the interfaces to a file transfer or access
facility within[the local system.

I1SO 8571 copsists of the-following four parts:

This part of ISO 8571 contains the, following annexes which
form part of the standard:
Annex A - Protocol State Tables;
Annex B - Reference to FTAM PDU Definitigns;

and the following annex which does not form part of the
standard:

Annex C - ASN.1 cross reference.

1 Scope
ISO 8571-4 consists of four main sections:

a) the basic protocol (in sections two and three), which
supports the internal file service;

b) the error recovery protocol (in section foyr), which
supports the external file service.

For each of these, ISO 8571-4 includes a formal |statement
of the nature of the automaton giving the hecessary
behaviour of each of the participating entities. It states:

1) the actions to be taken on receiving refuest and
response primitives issued by a file service user;

2) the actions to be taken on receiving indigation and

confirm primitives issued by the Presentatign Service

provider;

3) the actions to be taken as a result of evgnts within

the local system.

c) the definition (in section five) of the abstract syntax
required to convey the file protocol control information.

d) the conformance requirements to be | met by

implementors of this protocol (in section six).

The scope of the File Protocol is limited to the

interconnection of systems; it does not specify or festrict the
possible implementation of interfaces within a [computer

Part 4 File Protocol specification

File Service Definition

Protocol
Specification

File {———— provision of service

use of service

Presentation and ACSE Service Definitions

Figure 1 — Relationship between file protocol and service definitions
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2 Field of application

The purpose of ISO 8571-4 within the OSI scheme is to
specify the behaviour which must be exhibited by a system
in order to take part in the provision of the file transfer
access and management service.

The file protocol specification references three service
definitions in order to express the environment within which
it is applied. 1SO 8571-3 defines the aims and objectives
that the protocol must achieve. The Presentation Service
(ISO 8822) and ACSE Service (ISO 8649-2) define the set
of assumptions about the supporting facilities which the

protocol mayrexpleit{see-figure-1)-

ISO 8649, Information Processing Systems - Open Systems
Interconnection - Service definition for the Association
Control Service Element.

ISO 8650, Information Processing Systems - Open Systems
Interconnection - Protocol specification for the Association
Control Service Element.

ISO 8822, Information Processing Systems - Open Systems
Interconnection - Connection-oriented Presentation Service
Definition.

3 References

ISO 7498, Information Processing Systems - Open Systems
Interconnection - Basic Reference Model

ISO 7498-3, | Information Processing Systems - Open
Systems Intgrconnection - Basic Reference Mode!
- Part 3: Naming and Addressing

ISO 8326, Information Processing Systems - Open Systems
Interconnection - Basic Connection Oriented Session
Service Defipition.

ISO 8571, Information processing systems - Open systems
interconnectlon - File transfer, access and management.

- Part 1: General introduction.

- Part 3: Virtual Filestore definition.

- Part 3: File Service definition.

ISO 8824, Information Processing Systems - Open Systems
Interconnection - Specification of Abstract(Syntak Notation
One (ASN.1).

ISO 8825, Information Processing,Systems - Opeh Systems
Interconnection - Specification of basic encoding rules for
Abstract Syntax Notation

4 Definitions and abbreviations

Terms and abbreyiations are defined in ISO 8571-1. The
definitions of\service primitive names and seryice state
names given. in 1SO 8571-3 are also used in this part of
ISO 8571,
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Section one: General

5 Overview of the file protocol

5.1 Service supported by the file protocol

ISO 8571-4 specifies the following protocols which support
the file services defined in ISO 8571-3:

5.3.2 Functions in the error recovery protocol

The error recovery protocol supports the external service
(see ISO 8571-1), using the internal file service. It supports
the following functions:

a) management of error recovery information during the

a) the basicprotocoH{seesectionstwo-and-three)which
supports the internal file service;

b) the efror recovery protocol (see section four), which
supports the external file service.

5.2 Serviges assumed by the basic file protocol

The file protocol specified in this part of 1SO 8571-4
assumes the use of the services listed in table 1. These are
Presentatiop Services as defined in ISO 8822 and ACSE
Association|Control Services defined in ISO 8649. The OSI
Reference |Model allows the use of FTAM as one
componentpE)n a distributed application; the specification of

such an application before and after the FTAM regime is
outside the scope of ISO 8571-4,

The assumptions made in different file protocol functional
units (see 5/6) are listed separately.

5.3 Functjons provided

5.3.1 Functions in the basic protocol

The basic protocol supports the internal file service (see
ISO 8571-1], using the ACSE and Presentation Services. It
supports the following functions:

a) represgentation of the internal file service primitives as
a sequenpe of protocol data units for transmission by the
ACSE angl Presentation Services;

b) grouping, when appropriate, of the-representations of
logically Eeparate service primitives—as distinct data
values in a single P-DATA request.service primitive;

¢) ensuring the progress of the protocol.

Table'1 — Presentation and Session Services required by FTAM Functional Units

normal operation of the file service;

b) restart of data transfer after interruption| within the
data transfer regime;

c) recovery from abnormal terminatien of the file open or
file selection regime.

d) recovery from abnormal{termination whigh destroys
the internal file service regime.

5.4 Model used

In abstract, the operation of the protocol is modglled by the
interaction of two file’protocol machines (FPMs). The two
FPMs communicate by means of the services available at
their lower dpundary, in such a way as to provide the
services required at their upper boundary. These concepts
are illustrated in figure 2.

The file service is defined asymmetrically with the file
serVice user "A" being the initiator and file servite user "B"
being the responder.

The behaviour of each FPM is defined in terms of:
a) the actions it takes:

1) issue of indication or confirm service primitives to
the upper service user;

2) issue request or response service primilives to the
lower service provider;

b) the stimuli it receives:

1) receipt of request or response servicq primitives
from the upper service user;

2) receipt of indication or confirm servicd primitives
from the lower service provider;

FTAM Session Presentation
Functional Unit | Functional Unit Functional Unit
Kernel(4) Kernel Kernel

Duplex Duplex
Optionally: Optionally:
Resynch(1) Resynch(1)
Minor synch(2) Minor synch(2)
Context Management(3)
Recovery Minor Synch Minor Synch
Restart Minor Synch Minor Synch
Resynchronize Resynchronize

NOTES
1 The resynchronize functional units shall be used if available.

2 Minor synch is required whenever the resynchronize functional unit is available. The presence of a confirmed minor synchronization point
at the start of the bulk data regime is used to limit the destructive effects of resynchronization until after the regime has been fully established.

3 Use of the optional context management presentation functional unit implies the use of the typed data session functional unit.
4 The other functional units visible in the external service have the same presentation and session requirements as the kernel functional

unit.

3
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File File
service service
user A user B

upper service level

File File
protocot E ............. P'rg':?éb] ............. = protocot
machine machine
_______ J____________'S’Vl’e_’fe_"f‘ie_'e_"‘i'__-_________[______..

Lower service provider

Figure 2 — File Protocol Machine model

3) local grror indications; NOTES
4) management intervention.
¢) the information available:

1 For the basic protocol, the lower boundary servi¢e is the
composite of ACSE and presentation service and the upper

1) informption associated with the lower service boundary service/is'the internal file service.

association endpoint; this information is lost if the lower

service agsociation ceases o exist; 2 For thecerror recovery protocol, the lower boundary pervice is
2) informption associated with the upper service the internal file service and the upper boundary is the external file
associatign endpoint; in the error recovery protocol, SevI

procedurds are provided for recovery on loss of the

lower serpice association, based on the information 3.-The information describing the upper service associa1ion in the
associatel with the two upper service association external file service is preserved across system failures, [and so is
endpoints available to allow meaningful recovery.

external service

FERPM FERPM
e Error Recovery -
Protocol
Recovery Recovery
Procedures Procedures

Basic | Basic Basic
FP M < ...... P.rat-o-é .o ] ............. > F PM

Lower layer provider

Figure 3 — Extended File Protocol Machine model
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5.5 Correspondence between service primitive
names and FPDU names

FPDUs wh

ich are sent as a result of a service primitive

issued by a user of the supported service have the same
name as that service primitive.

Examples:

Service primitive

F-INITIAL
F-INITIALJZE response

NOTES

FPDU

ERDL}

ISO 8571-4

5.6 Protocol functional units

: 1988 (E)

The functional units of the file protocol are equivalent to the

functional units of the supported service:
a) kernel functional unit;
b) read functional unit;
¢) write functional unit;
d) file access functional unit;
e) limited file management functional unit;
f) enhanced file management functional unit;

L A~

F-INITIALIZE response FPDU

1 Receipt of these FPDUs is signalied to the service user as F-

INITIALIZE indication service primitives and F-INITIALIZE confirm
service primiffjves respectively.

2 In some ¢ases, several FPDUs may be grouped into a single
PSDU. Thpre is not therefore always a one-to-one
correspondei:e between file service primitives and lower layer
service primifjves.

g) grouping functional unit;

h) FADU locking functional unit;

i) recovery functional unit;

j) restart functional unit.
NOTES

1 Each FPDU in a file protocol functional unit corresponds to the

equivalent service primitive in/the equivalent service fu

2 Negotiation of a servicelfunctional unit implies the n
the equivalent protocol funetional unit.

hetional unit.
egotiation of
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Section two: Basic file protocol

6 State of the association provided

NOTE - The entities referred to in this section are basic

entities.

6.2.2 Initial state indicator
The initial state indicator records the state of the entity on

.................

are the names of the states defined in ISO 8571-4 and
"unset”. Initially the value is "unset".

stimulus. Eadh clause is labelled with the namer of the
functional unif to which it applies, and the actions in a

clause shall [not apply if that functional unit is not
successfully npgotiated.
In specifying flesponses to service primitives issued by the

IFS user, it is

assumed that each type of service primitive
shall only be rpceived when the association endpoint is in a
state in which the file service allows it to be received.
Checking that|this is the case is a matter of local interface

organization.

For each P that may be received, the specification
enumerates the states of the protocol in which the receiving
entity can regeive the PDU. If the action specified on
receipt of a slimulus would require the issue of a service
primitive which could not validly be issued in the current
state, the entfty concerned shall indicate a protocol error
(see 10.2). If[a PDU or a presentation service primitive is
received unddr circumstances not enumerated, a protocol
error has ocgurred. If a PDU or presentation service
primitive is repeived that contains parameters with values
inconsistent with previous values negotiated or requested
during negotiation, then a protocol error has occurred.

6.2 Additional state information

The following [sub-clauses define further'state information
associated with the basic protocol entities)

6.2.1 Expected responses list

The expected |responses list récords the original state and
the operation$ remaining .outstanding during a grouped
exchange of HDUs and seryices (see 8.11, 8.12, 9.11 and
9.12). The expected responses list is an ordered list or "first
inffirst out queue" and holds the names of successive
pending PDUp of\primitives during use of the grouping
mechanism. Ipitially the list is empty.

6.2.3 Next state indicator
The next state indicator records the next logicdl regime
implied by receipt of grouped responses, ~“The| defined
values are the state names "initialized”,- "selecled" and
"data transfer idle", and "unset". Initiallythe value i$ unset.

6.2.4 P-alter indicator

The p-alter indicator is uséd to record the need for
additional alteration of the @efined context set. Th{ defined
values are "unset" and "set®.” Initially, the value is "{inset".

6.2.5 Bulk data transfer number

The bulk data~transfer number identifies the bulk data
transfers within“an open regime. It is an integer in the
range 0 to 999'999. Initially, the value is 0.

NOTE - Fhe'use of pieces of state information associatdd with an

entity\as.'an aid to specification does not imply that any distinct
realization of such information is required within an entity.

7 File protocol data units

The file PDUs are complex data types defined by an
abstract syntax definition (clause 20). This gefinition
includes named parameters corresponding 1 those
parameters in the file service carried directly by FTAM-PCI
and those parameters necessary for the operatign of the
protocol.

For information which is always required default vdlues are
defined to avoid unnecessary overhead. The |transfer
syntax of these data types is negotiated and @ncoding
performed by the presentation service provider.

The PDUs are transmitted as data values, either|on a P-
DATA primitive or in the user information of & ACSE
primitive or in the user data of a Presentation| Service
primitive. The possible means of transmission of efich PDU
are listed in tables 2 and 3. (The means of transmlission of
the bulk data transfer PDUs are listed in table [5.) The
PDUs marked with a * in the tables are carried on the
response and confirm service primitives. All others are

Table 2 — Protocol Data Units, FTAM regime establishment

Name

Carried by

Functional units

F-INITIALIZE request
F-INITIALIZE response*
F-TERMINATE request
F-TERMINATE response*
F-P-ABORT request
F-U-ABORT request

A-ASSOCIATE | kernel
A-ASSOCIATE | kernel
A-RELEASE kernel
A-RELEASE kernel
A-ABORT kernel
A-ABORT kernel
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Table 3 — Protocol data units, File regime control

Name Carried by Functional units
F-SELECT request P-DATA kernel
F-SELECT response P-DATA kernel
F-DESELECT request P-DATA kernel
F-DESELECT response P-DATA kernel
F-CREATE request P-DATA limited file management
F-CREATE response P-DATA limited file management
F-DELETE request P-DATA limited file management
F-DELETE response P-DATA limited file management
F-READ-ATTRIB request P-DATA limited file management
F-READ-ATTRIB response P-DATA limited file management
F-CHANGE-ATTRIB request P-DATA enhanced file management
F-CHANGE-ATTRIB response | P-DATA enhanced file management
F-OPEN request P-DATA read, write
F-OPEN response P-DATA read, write
F-CLOSE request P-DATA read, write
F-CLOSE response P-DATA read; write
F-BEGIN-GROUP request P-DATA grouping
F-BEGIN-GROUP response P-DATA grouping
F-END-GROUP request P-DATA grouping
F-END-GROUP response P-DATA grouping
F-RECOVER request P-DATA recovery
F-RECOVER response P-DATA recovery
F-LOCATE request P-DATA access
F-LOCATE response P-DATA access
F-ERASE request P-DATA access
F-ERASE résponse P-DATA access
A P-DATA primitive conveys a (series of data values. This The receiver recognizes PDUs on the basis that & File PDU
series of dgta values is referred to in ISO 8571 as a shall:
Presgptatiq Service Data L{nit (PSDU). _The protocol a) be transmitted in the FTAM-PCI context,
specifies, i terms of-the circumstances in which the . .
sequence of(data values,in a PSDU is terminated, the exact b) consist of a single complete value from the FTAM-PCI
contents of ¢ach R-DATA issued. The series of data units abstract syntax.

may not be gdlivided'into several P-DATA primitives in ways
not specified| by-this protocol.

NOTE - A data value which differs in any material wdy, either by
omission of a mandatory parameter, or by addition of gn undefined

File PDUs are transmitted in one particular presentation
context, called the FTAM-PCI context. This is defined to be
the context used for the user information data value of the
ACSE A-ASSOCIATE primitive, and shall be a context
corresponding to the FTAM-PCI abstract syntax defined in
ISO 8571-4.

NOTE - Data values in any other context are not File PDUs and
this fact is used to ensure the transparency of user data.

P ; , from the
defined values of the File PDU data types is not a File PDU.

An entity shall signal a protocol error (10.2) if:

c) it receives any ACSE or presentation service
primitives not specified for the functional units negotiated;

d) it receives a sequence of data values in the FTAM
PCI context which does not form a defined PDU.

e) it receives any PDU which does not belong to the
selected functional units.
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8 File initiating entity actions
8.1 FTAM regime establishment (Kernel)

8.1.1 On receiving an F-INITIALIZE request service
primitive from the IFS user while in an "idle" state, the entity
shall:

a) construct an F-INITIALIZE request PDU based on the
parameters of the F-INITIALIZE request service primitive;

b) set the protocol version parameter of that PDU to
"version-1" and no other version; the protoool version

part of its value;

basis of local knowledge set the

A-ASSOCIATE request, setting the values of the
of the A-ASSOCIATE request according to
the information in table 4. Set the values of the
presentatign requirements and session requirements
parameters of the A-ASSOCIATE request to propose at
least the dorresponding functional units as described in
table 1 defived from the parameters received. Derive a
list of abstract syntaxes from

1) thosq needed to support the document types and
abstract| syntaxes named in the contents type list
parameter with no syntaxes duplicated;

2) the [FTAM PCl context and any EXTERNAL
syntaxeg referenced from it;

3) any pther abstract syntaxes implied by non-FTAM
e application context;

1 If the regynchronize functional unit is _net-\ successfully
op clause 17) then in certain situations of flow control

idual mplementatnons lt'may be set by omission.
Its contents ar not used for negotiation:

8.1.2 On rgceiving an A-ASSOCIATE confirm with an F-
INITIALIZE rpsponse PDW>as user information while in the

— The presentation functional units negotiated
support the FTAM functional units negotiated;

— The Service Class is one and only one of the
Service Classes indicated on the F-INITIALIZE
request, or, in the case where the transfer and
management service class was requested, then the
transfer service class or the management service
class is also consistent;

b) if the result parameter of the A-ASSOCIATE primitive
indicates success and the negotiable parameter values
are consistent as descrlbed |n (a) then issue an F-

d v v e user, with
parameters derived from the data values.feceived and
from the parameters received on the~A-ASSOCIATE
confirm;

c) enter the state "initialized".

NOTE - Once initialized it is possible for several pfesentation
contexts supporting the FTAM PCI @bstract syntax tc:‘ixist in the

defined context list. The entity shall’subsequently interpfet only the
first presentation context supporting FTAM PCl encopntered as
FTAM PCI; any other instangés.do not affect the state of the FPM.

8.1.3 On receivingcan A-ASSOCIATE confirm, without
user information &@nd”with a result parameter |indicating
failure, while in the state "initialize pending”, the ertity shall:

a) issue anF-INITIALIZE confirm service primiLive to the
IFS user\with a state and action result parameters
indicating failure;

b).thereafter cease to exist.
8.2 FTAM regime termination (orderly) (KLrnel)

8.2.1 On receiving an F-TERMINATE requegt service
primitive from the IFS user while in an "initialized"|state, the
entity shall:

a) send an F-TERMINATE request PDU |as user
information on an A-RELEASE request primitive};

b) enter the state "terminate pending".

8.2.2 On receiving an F-TERMINATE respopse PDU
while in the state "terminate pending”, the entity shall:

a) issue an F-TERMINATE confirm service pfimitive to
the IFS user, with parameters derived from|the data
values received;

b) thereafter cease to exist.

stat)e .Ifnltlall pending®, the entity shall: 8.3 File selection (Kernel)
a) i
1) the result parameter of the A-ASSOCIATE indicates ~ 8.3.1 On receiving an F-SELECT request service primitive
failure, r from the IFS user while in the state "initialized",|the entity
shall:
or

2) the negotiable parameters have values inconsistent
with the requested values.

then issue an F-INITIALIZE confirm service primitive to
the IFS user, with parameters derived from the A-
ASSOCIATE confirm, and thereafter cease to exist;

Consistency is achieved if:

— The returned value of the requested attribute
groups parameter refers to a subset of the requested
value;

— The returned value of the requested functional
units refers to a subset of the requested value;

a) add an F-SELECT request PDU as a data value to the
current PSDU;

b) terminate the PSDU.
c) enter the state "select pending".

8.3.2 On receiving an F-SELECT request service primitive
from the IFS user while in the state "grouping” with the
expected response list empty and the initial state indicator
having value "initialized", the entity shall:

a) add an F-SELECT request PDU as a data value to the
current PSDU;

b) add the value "F-SELECT response™ to the end of the
expected responses list.
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Table 4 — Relationship of F-INITIALIZE parameters to A-ASSOCIATE parameters

Presentatign address

Presentatign Context
Definition List(2)

Presentatign Context
Resuit List

QoS

Presentatidg
Requiremepts

=)

Session Rgquirements

Initial Synch Point
Serial Numper

Initial Assignment of
Tokens

Resuit

Derived from Contents
Type List(3)

CQoS(5)

Derived from
Presentation Context
Management(6)

Derived from
Functional Units(7)

Set to "1” by FPM

Set to “Initiator” by.
FPM

Contents Type List

CQoS

Presentation.address

Derived from Contents
Type list(4)

CQoS

Derived from
Presentation Context
Management(6)

Derived from
Functional Units(7)

State Result

F-INITIALIZE
A-ASSOCIATE Request Indication Response Confirm
Called Application Called Application Calied Application _— —
Entity Title (8) Entity Title Entity Title
Calling Application Calling Application Calling Application — —
Entity Title (8) Entity Title Entity Title
Responding - — Responding Responding
Application-Ertity-Fitle Appticati icati ntity Title
(8)
Applicatior] Context Application Context — Application Context —
Name Name(1) Name
Called Presentation Called Presentation Called Presentation — —_
address address address
Calling Presentation Calling Presentation Calling Presentation — —_
address address address
Responding — — Responding Responding

Presentation pddress

Contents Type List

CQoS

State Result

— Indication
— Dash indi

— Request Ed response columns.show how A-ASSOCIATE parameters are set from F-INITIALIZE parameters.

NOTES

1 Any Application Context Name must support at least the function

“{iso standard |8
assigned by t

2 The Prese

context as implied by FTAM ( Iaus 21) and the Contents Type List.

nd confirm columns show how F-INITIALIZE parameters are set from A-ASSOCIATE parameters.
tes A-ASSOCIATE parameter not used or has no relationship to an F-INITIALIZE parameter.

implied by the application context idiantified by

571.application-context(1) iso-ftam(1)}", (see clause 21); if no value is provided by the user then that object ident
e FPM, otherwise the Application Context Name shall be derived from the value provided by the IFS user.

er shall be

application

3 The Presentation Context Definition list contains “ISO 8571-FTAM PCI” and the abstract syntax names of the Contents Type List.
4 The Contents Type List in these cases may affect the Available Contents Type List activity attribute.
5 CQoS is used as QoS is noted in ACSE and Presentation.
6 Presentation Requirements is set to “Context Management” if the Presentation Context Management parameter of F-INITIALIZE equals

True; it is empty otherwise.

7 Session Requirements is set to the union of the session requirements necessary to support the selected protocol functional units.

8 Application Entity Title is used here and elsewhere in ISO 8571 for the collection of naming parameters defined in 1ISO 8649. The relation
between these naming concepts is defined in ISO 7498-3.

9 The A-ASSOCIATE parameters Single Presentation Context, Default Presentation Context Name, Default Presentation Context Result
and Session Connection Identifier are not related directly to any F-INITIALIZE parameters.
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8.3.3 On receiving an F-SELECT response PDU while in
the state "select pending” and with the negotiable
parameters having values returned consistent with the
requested values, where the requested access must refer to
a subset of the actions requested, the entity shall:

a) issue an F-SELECT confirm service primitive to the
IFS user, with parameters derived from the data values
received;

b) if the primitive issued did not carry a state result
parameter indicating failure, enter the state "selected”;

c) if the primitive issued carried a state result parameter

8.5 File creation (Limited management)

85.1 On receiving an F-CREATE request service
primitive from the IFS user while in the state "initialized", the
entity shall:

a) add an F-CREATE request PDU as a data value to
the current PSDU;,

b) terminate the current PSDU and enter the state
"create pending".

85.2 On receiving an F-CREATE request service
ile | hd ping” with

primitiv

indicating

8.3.4 On rgceiving an F-SELECT response PDU while in
state "grouping” with the first element of the expected
responses ligt having value "F-SELECT response” and with
returned parpmeters consistent as described in 8.3.3, the
entity shall:

a) issue an F-SELECT confirm service primitive to the
IFS user;

b) if the ADU did not carry a state result indicating failure
set the vallie of the next state indicator to "selected”;

c) delete the first element of the expected responses list.

8.4 File deselection (Kernel)

8.4.1 On feceiving an F-DESELECT request service
primitive from the IFS user while in the state "selected”, the
entity shall:

a) add an F-DESELECT request PDU as a data value to
the curren{ PSDU;

b) termingte the current PSDU;
c) enter the state "deselect pending”.

84.2 On feceiving an F-DESELECT request~service
primitive from the IFS user while in the state "grouping” with
nt of the expected response list having one of
the values '[F-CLOSE response”, "F-CREATE' response”,
"F-SELECT f[esponse”, "F-READ-ATTRIB- response” or "F-
CHANGE-ATTRIB response”, the entity shall:

a) add an/F-DESELECT request'PDU as a data value to

the curren{ PSDU;

b) add the value "F-DESELECT response" to the end of
the expectbd responses list.

8.4.3 On rgceiving an F-DESELECT response PDU while
in the state "feselect'pending”, the entity shall:

a) issue gn FFDESELECT confirm service primitive to the
IFS user, with) parameters derived from the data values

the expected response list empty and theCinjtial state

indicator having value "initialized", the entity shall:

a) add an F-CREATE request PDU as.a data value to
the current PSDU;,

b) add the value "F-CREATE response” to the gnd of the
expected responses list.

8.5.3 On receiving an F-CREATE response PD| while in
the state "create pending®-and with the following megotiable
parameters having values returned consistent| with the
requested values:

a) initial aftributes are within the requested attribute
groups successfully negotiated at filestore injtialization
and

b) requested access must refer to a subset of the actions
requested,

the*entity shall:

¢) issue an F-CREATE confirm service primitive to the
IFS user, with parameters derived from the dgta values
received;

d) if the primitive issued did not carry a state result
parameter indicating failure, enter the state "selgcted";

e) if the primitive issued carried a state result parameter
indicating failure, enter the state "initialized".

8.5.4 On receiving an F-CREATE response PDl while in
state "grouping” with the first element of the [expected
responses list having value "F-CREATE response[ and with
returned parameters consistent as described in 8.5.3, the
entity shall:

a) issue an F-CREATE confirm service primifjve to the
IFS user;

b) if the PDU did not carry a state result indicafing failure
set the value of the next state indicator to "selected".

c) delete the first element of the expected resppnses list.

8.6 F

received;
b) enter the state "initialized".

8.4.4 On receiving an F-DESELECT response PDU while
in state "grouping” with the first element of the expected
responses list having value "F-DESELECT response”, the
entity shall:

a) issue an F-DESELECT confirm service primitive to the
IFS user;

b) set the value of the next state indicator to "initialized";
c) delete the first element of the expected responses list.

10

8.6.1 On receiving an F-DELETE request service primitive
from the IFS user while in state "selected", the entity shall:

a) add an F-DELETE request PDU as a data value to the
current PSDU;

b) terminate the current PSDU;
c) enter the state "delete pending".

8.6.2 On receiving an F-DELETE request service primitive
from the IFS user while in the state "grouping” with the last
element of the expected response list having one of the
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values "F-CLOSE response”, F-CREATE response", "F-
SELECT response”, "F-READ-ATTRIB response” or "F-
CHANGE-ATTRIB response”, the entity shall:

a) add an F-DELETE request PDU as a data value to the
current PSDU;

b) add the value "F-DELETE response” to the end of the
expected responses list.

8.6.3 On receiving an F-DELETE response PDU while in
the state "delete pending”, the entity shall:

a) issue an F-DELETE confirm service primitive to the

ISO 8571-4 : 1988 (E)

described in 8.7.3, the entity shall:

a) issue an F-READ-ATTRIB confirm service primitive to
the IFS user with parameters derived from the data
values received;

b) delete the first element of the expected responses list.
8.8 Change attributes (Enhanced management)
8.8.1 On receiving an F-CHANGE-ATTRIB request

service primitive from the IFS user while in the state
"selected”, the entity shall:

IFS user[Wwith paramelers derived from the data values
received;

b) enter the state "initialized".

8.6.4 On feceiving an F-DELETE response PDU while in
state "grouping” with the first element of the expected
responses list having value "F-DELETE response”, the
entity shall:

a) issue [an F-DELETE confirm service primitive to the
IFS user;

b) set thé value of the next state indicator to "initialized";
c) deleteLthe first element of the expected responses list.

8.7 Read pttributes (Limited management)

8.7.1 On feceiving an F-READ-ATTRIB request service
primitive from the IFS user while in the state "selected”, the
entity shall:

a) add aph F-READ-ATTRIB request PDU to the current
PSDU;

te the current PSDU;
e state "read attribute pending”.

8.7.2 On feceiving an F-READ-ATTRIB request_service
primitive from the IFS user while in the state "grouping™ with
the last element of the expected response list-having one of
the values "F-CLOSE response”, "F-CREATE response” or
"F-SELECT [response” or is empty the entity shall:

a) add an F-READ-ATTRIB request PDU as a data value
to the curfent PSDU;

b) add the value "F-READ-ATTRIB response” to the end
of the expected responses list.

8.7.3 On feceiving an) F-READ-ATTRIB response PDU
while in the state~"read aftribute pending”, having
successfully negotiated the limited file management
functional unit-at filestore initialization and with the following
negotiable i i
with the requested values, the entity shall:

a) issue an F-READ-ATTRIB confirm service primitive to
the IFS user, with parameters derived from the data
values received;

b) enter the state "selected”.

The attributes returned are within the requested attribute
groups successfully negotiated at filestore initialization and
were named in the attribute names parameter on the
request PDU sent.

8.7.4 On receiving an F-READ-ATTRIB response PDU
while in state "grouping”, with the first element of the
expected responses list having value "F-READ-ATTRIB
response” and with returned parameters consistent as

a) add an F-CHANGE-ATTRIB request PDU as a data
value to the current PSDU;

b) terminate the current PSDU;
c) enter the state "change attribute pending”.

8.8.2 On receiving an F-CHANGE-ATTRIB request
service primitive from the IES user while in the state
"grouping” with enhanced/file ‘management functional unit
selected, and with the last element of thg expected
response list having one”of the values "F-READ-ATTRIB
response”, "F-CLOSE response”, "F-CREATE rgsponse or
"F-SELECT response” or is empty the entity shall:

a) add an-F-CHANGE-ATTRIB request PDU as a data
value to the  current PSDU;

b) add‘the value "F-CHANGE-ATTRIB respopse” to the
end.of the expected responses list.

8.8:3 On receiving an F-CHANGE-ATTRIB response PDU
while in the state "change attribute pending” having
successfully negotiated the enhanced file management
functional unit and suitable access at filestore initialization,
and with the negotiable parameters having valugs returned
consistent with the requested values the entity shall:

a) issue an F-CHANGE-ATTRIB confir service
primitive to the IFS user, with parameters dgrived from
the data values received;

b) enter the state "selected".

8.8.4 On receiving an F-CHANGE-ATTRIB response PDU
while in state "grouping” with the first element of the
expected responses list having value "F-CHANGE-ATTRIB
response” and with returned parameters corjsistent as
described in 8.7.3, the entity shall:

a) issue an F-CHANGE-ATTRIB confir service
primitive to the IFS user with parameters derived from the
data values received;

b) delete the first element of the expected responses list.

e open (Read, Write)

8.9.1 On receiving an F-OPEN request service primitive
from the IFS user while in state "selected", the entity shall:

a) add an F-OPEN request PDU as a data value to the
current PSDU;

b) if
1) the presentation context management functional
unit has been successfully negotiated

and
2) the initiating entity wishes to have any abstract

syntaxes supported by presentation contexts in the
defined context set deleted on the basis of local system

1
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or network management considerations for the
successful establishment of the open regime (see
9.9.4)

then
the associated abstract syntax names should be sent in
the remove contexts parameter of the F-OPEN request
PDU;

c) if
1) the presentation context management functional
unit has been successfully negotiated
and

a) if the PDU did not carry a state result indicating failure
and if the value of the presentation action parameter is
true, set the p-alter indicator;

b) if the p-alter indicator is not set issue an F-OPEN
confirm primitive to the IFS user, with parameters derived
from the data values received;

c) if the PDU did not carry a state result indicating failure
set the value of the next state indicator to "data transfer
idle™;

d) if the p-alter indicator is set then preserve the PDU for
further processing;

2) the imitiating entity wishes to have presentation
contexts [for any abstract syntaxes added to defined
context det on the basis of local system or network
managenent considerations for the establishment of
the open fegime (see 9.9.4)

then

the assodiated abstract syntax names should be sent in

the defing contexts parameter of the F-OPEN request

PDU;
d) terminafe the current PSDU,
e) enter the state "open pending”.

8.9.2 On regeiving an F-OPEN request service primitive
from the IFS user while in the state "grouping” with the last
element of the expected responses list having one of the
values: "F-SHLECT response", "F-CREATE response", "F-
READ-ATTRIB  response” or "F-CHANGE-ATTRIB
response"” thel entity shall:

a) add an [F-OPEN request PDU as a data value to the

current PSDU;

b) add the| value "F-OPEN response” to the end of the
expected r¢sponses list.

8.9.3 Onregeiving an F-OPEN response PDU while in'the
state "open pending” and with the negotiable parameters
having values| returned consistent with the requested values
in accordancé¢ with the rules for negotiationngiven in 1ISO
8571-3, the entity shall:

a) if the HDU issued carried a state‘result parameter
indicating failure, issue an F-OPENconfirm primitive to
the IFS user and enter the state "sélected";

b) if the vplue of the presentation action parameter is
true, set thg p-alter indicatof;

c) if the pralter indicator is not set issue an F-OPEN
confirm prirhitive toxthe'IFS user, with parameters derived
from the dgta values received, and enter the state "data
transfer idlq";

d)[fthe S = 8S8N/e 2 Bl -
further processing and enter the state "p-alter context
pending”.

The processing mode must imply only those actions

permissible by the successfully negotiated functional units
and requested access at filestore initialization.

The concurrency control must be at least as restrictive as
that successfully negotiated at file selection (see ISO 8571-
3).

8.9.4 On receiving an F-OPEN response PDU while in
state "grouping” with the first element of the expected
responses list having value "F-OPEN response” and with
returned parameters consistent as described in 8.9.3, the
entity shall:

12

e) delete the first element of the expected respgnses list.

895 On receiving a P-ALTER-CONJTEXT indication
primitive from the presentation service provider while in the
state "p-alter context pending” and the'p-alter indicator is
set, the entity shall:

a) a presentation context definition addition fesult list
indicating which of the proposed presentation|contexts
can be supported;

b) construct a presentation context deletion fesult list
indicating which of the presentation contexts proposed for
deletion may be deleted,;

c) issue a F-ALTER-CONTEXT response using both
lists constructed in a) and b);

d) unset the p-alter indicator;

e)_if(@ F-OPEN response PDU was being preserve then
issue’ an F-OPEN confirm service primitive tol the IFS
user.

8.9.6 If an F-OPEN response PDU is being preserved in
the state "p-alter context pending”, and the p-alter|indicator
is unset, the entity shall:

a) if the open regime has been established, but
presentation contexts supporting the requested abstract
syntaxes have not all been successfully negofiated set
the action result parameter to indicate a re¢overable
error, and optionally add a diagnostic describing the
context negotiation result based on local manjagement
considerations;

b) issue an F-OPEN confirm service primitive tp the IFS
user, with parameters derived from the datp values
received;

c) if the primitive issued did not carry a sigte result
parameter indicating failure, enter the state "datsa transfer
idle";
d) if the primitive issued carried a state result garameter
indicating failure, enter the state "selected".

O = g Tesulta aCHIties are O &

user should

terminate the regime.

8.10 File close (Read, Write)

8.10.1 On receiving an F-CLOSE request service primitive
from the IFS user while in a "data transfer idle" state, the
entity shall:

a) add an F-CLOSE request PDU to the current PSDU;
b) terminate the current PSDU,
¢) enter the state "close pending".

NOTE - F-CLOSE request carries an action result that is used as a
signalling mechanism between FERPM peers (see 19.1.3). No
action result has any effect on the FPM.
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8.10.2 On receiving an F-CLOSE request service primitive
from the IFS user while in the state "grouping” with the
expected response list empty and the initial state indicator
having value "data transfer idie”, the entity shalii:

a) add an F-CLOSE request PDU as a data vaiue to the

currant DQNDIL 1.

WUTSIIL T Wy

b) add the value "F-CLOSE response” to the end of the

expacted responses list,

a) issue

response PDU whiie in
mant Af dtha aAveanadasd
HISHiL vl Hic ©A weu

the entity

Aot 2

from the data va

o

8 GOUP request service
[o] in aitha tha atata
r' i A-214%} IVI uIc ALC

initialized™ pr the state "data transfer idle", the en tltv shall:

a) add 1n F-BEGIN-GROUP request PDU as a data
vaiue to tihe current PSDU;
b) set the value of the initial state indicator to the-clrrent
state;
cj enter the state "grouping”.
8.ii.2 On recelvmg an F-BEGIN-GROUP response PDU
while in the rta.e group pending”, the entity shall:
a) issue [an F-BEGIN-GROUP confirm service primitive
to the IFS user;
b} enter the state "grouping®.
8.12 End Group (Grouping)
8 On| receivingvdn F-END-GROUP request service
p e from the 1FS user while in the state "grouping”, the
entity shaii:
a) add an-f ~ENDL.GRQUR request PDU-as-a-data-value

to the current PSDU;
b) terminate the current PSDU:;

¢) enter the state " group pen

while in state "grouping”, the entity shall:
a) issue an F-END-GROUP

> [ e D
cIND) nuut tALLLA R v ~
Ty

the iFS user;

b) if the requested threshold has been attained by
counting consecutive primitives with either state result
i ting success or no state result

(@]
~|
-
IS
—
(7<)
§

)
m

) the p-aiter indicator is unset then enter the state
named by the next state indicator
c) If the requested threshold has not been attained then
entar the state named bv the initial state indicatar
enter the state named by the initial state indicator.
d) C.wr the expected respon ist, unset the next

NOTE - If Class |l errors are ignalled , the open reqime has been

g 1as bee

established, but not all the necessary abstract syntaxes have

corresponding supporting presentation contexts as a result of the

preceding P-ALTER-CONTEXT oxchange. & the resuftant facilities

are insufficient, the iFS user may release the regime.

8.13 Recovery (Recovery)

8.13.1 On receiving an F-RECQVER regugst service
imi the iFS user whiie\in state Tinitifiized”, the

management functional
negotiatad
es to have pfesentation
abstract syntaxes added [to defined
local system pr network

management considerations for the
establishment of the open regime (see 9.9.4)
then

the associated abstract svntax names should |
- Al = e ™
QUi e r-peueouven

Qgarr
28

o]

x
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(7]
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C

©

fined context set dsletsd on the basis of Igcal SyS
r network management considerationg for the
estabiishment of the open regime (see 9.9.4)
then
the associated abstract syntax names shouid be sent in
“‘e remove contexts parame-tar of the F-RECOVER
equest PDU;
equ
ImYH]
e} torminate the surrent DGDLI

e,
(78]
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c) if the p-alter indicator is not set issue an F-RECOVER
confirm primitive to the IFS user, with parameters derived
from the data values received, and enter the state "data
transfer idle recover”;

d) if the p-alter indicator is set preserve the PDU for
further processing and enter the state "p-alter context
pending”.
The processing mode must imply only those actions
permissible by the successfully negotiated functional units
and requested access at filestore initialization.

The concurrency control must be at least as restrictive as

state "p-alter] context pending” and the p-alter indicator is
set, the entity shall:

a) constryct a presentation context definition result list
indicating which of the proposed presentation contexts
can be sugported;

b) constrdct a presentation context deletion result list
indicating Wwhich of the presentation contexts proposed for
deletion may be deleted;

c) issue 4 P-ALTER-CONTEXT response using both
lists constructed in a) and b);

d) unset the p-alter indicator.

8.13.4 |f an F-RECOVER response PDU is being
preserved in|the state "p-alter context pending”, and the p-
alter indicatof is unset, the entity shall:

a) if the jsaen regime has been established, but not all
the necegsary abstract syntaxes have corresponding
supporting| presentation contexts as a result of -the
preceding |[P-ALTER-CONTEXT exchange then_sét-the
action resylt parameter to indicate a recoverable’ error,
and optiorjally add a diagnostic describing, the context
negotiatior) result based on local _“management
consideratfons;

b) issue T\: F-RECOVER confirm service primitive to the
IFS user, with parameters derived\from the data values
received;

c) if the primitive issued did not carry a state result
parameter indicating failure, enter the state "data transfer
idle recover";

d) if the primitive issued carried a state result parameter
indicating failure, enter the state "initialized".

NOTE - If the resultant facilities are insufficient, the IFS user should
terminate the regime.

8.14 Locate (Access)

8.14.1 On receiving an F-LOCATE request service
imiti ile | " sfer idle"

state, the entity shall:

a) add an F-LOCATE request PDU as @ datd value to
the current PSDU;

b) terminate the current PSDU;
¢) enter the state "locate pending".

8.14.2 On receiving an F-LOCATE response PDl while in
the state "locate pending”, the entity shall:

a) issue an F-LOCATE-confirm service primitive to the
IFS user, with parameters derived from the ddta values
received;

b) enter the State "data transfer idle".
8.15 Erase(Access)

8.15.1(7,On receiving an F-ERASE request servicg primitive
from'‘the IFS user while in a "data transfer idle" state, the
entity shall:

a) add an F-ERASE request PDU to the currenf PSDU;
b) terminate the current PSDU
c) enter the state "erase pending".

8.15.2 On receiving an F-ERASE response PDU while in
the state "erase pending"”, the entity shall:

a) issue an F-ERASE confirm service primitive to the IFS
user, with parameters derived from the daja values
received;

b) enter the state "data transfer idle".

14
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9 File responding entity actions
9.1 FTAM regime establishment (Kernel)

9.1.1  On receiving an F-INITIALIZE request PDU as user
information on an A-ASSOCIATE indication while in an
"idle" state, the entity shall:

a) if the entity is incapabie of establishing the FTAM
regime, construct an F-INITIALIZE response PDU with a
state result parameter indicating protocol error, and add
the PDU constructed as user information on an A-
ASSOCIA parameter set 1o
"rejected | by responder (permanent)”, issue the A-
ASSOCIATE response and and thereafter cease to exist;

b) if the] PDU contains a protocol version parameter
indicating| that the initiating FPM is incompatible with
version 1|by not having the "version-1" bit set to "1" then
construct| an F-INITIALIZE response PDU with state
result set|to "failure”, the action result set to "permanent
error” and the protocol version parameter set to indicate
that it sugports version 1, and add the PDU constructed
as user information on an A-ASSOCIATE response with
result parameter set to ‘“rejected by responder
(permanent)”, issue the A-ASSOCIATE response and
thereafter|cease to exist;

c) issue an F-INITIALIZE indication primitive to the IFS
user, with parameters derived from the data values
received mpnd from the parameters received on the A-
ASSOCIATE indication, such that

1) if the contents type list parameter is not present the
list of context definitions to be performed is empty;

2) if the elements of the presentation context definition
list of the P-CONNECT indication cannot support iterns
of the ¢ontents type list of the F-INITIALIZE reguest
PDU then delete from the contents type list

— those abstract syntaxes that cannot be supported
and

— thpse document types which reference abstract
syntajes that cannot be supported;

d) enter the state "f-initialize pending":

9.1.2 On feceiving an F-INITIALIZE response service
primitive from the IFS userwhile in an "f-initialize pending"
state, the enity shall:

a) constryct an F-INITJALIZE response PDU;

b) set the protocol version parameter of that PDU to
"version-1['; ,6ther version bits in the parameter
corresponding,to other versions shall not be set;

1SO 8571-4 : 1988 (E)

encountered as FTAM PCI; any data in other presentation contexts
does not affect the state of the FPM.

2 The implementation information parameter contains information
specific to individual implementations. It may be omitted. Its
contents shall not be used for negotiation.

9.2 FTAM regime termination (orderly) (Kernel)

9.2.1 On receiving an F-TERMINATE request PDU while
in a "initialized" state, the entity shall:

a) issue an F-TERMINATE indication service primitive to
f i the data

values reoeivéd;
b) enter the state "f-terminate pending”!

9.2.2 On receiving an F-TERMINATE response service
primitive from the IFS user while, in-the state "f-terminate
pending"”, the entity shall:

a) construct an F-TERMINATE response PD

b) send the PDU constructed as user information on an
A-RELEASE response.primitive;

c) thereafter cease'to exist.
9.3 File selection (Kernel)

9.3.1 On'receiving an F-SELECT request PDU while in a
"initialized" state, the entity shall:

a)> issue an F-SELECT indication service pririive to the
IFS user, with parameters derived from the data values
received;

b) enter the state "f-select pending".

9.3.2 On receiving an F-SELECT request PDU while in

the state "grouping” with the expected response] list empty

and the initial state indicator having value "initiglized", the
entity shall:

a) issue an F-SELECT indication to the IFS uspr;

b) add the value "F-SELECT response” to the|end of the
expected responses list.

9.3.3 On receiving an F-SELECT responsp service
primitive from the IFS user while in an "f-select pending”
state, the entity shall:

a) add an F-SELECT response PDU as a dafa value to
the current PSDU;

b) terminate the current PSDU;
c) If the PDU contained a state result |parameter

c) on the basis of local knowledge set the
implementation information parameter;

d) send the PDU constructed as user information on an
A-ASSOCIATE response. If the F-INITIALIZE response
carries a state result parameter indicating failure, then set
the result parameter on the A-ASSOCIATE response to
indicate failure, otherwise indicate success;

e) if the F-INITIALIZE response carried a state result
parameter indicating failure, thereafter cease to exist.
NOTES
1 Once initialized it is possible for several presentation contexts
supporting the FTAM PCI abstract syntax to exist in the defined

context list. The entity shall subsequently interpret only the first
presentation context supporting the FTAM PCI abstract syntax

indicating failure, enter the state "initialized"; otherwise,
enter the state "selected".

93.4 On receiving an F-SELECT response service
primitive from the IFS user while in state "grouping” with the
first element of the expected responses list having value
"F-SELECT response”, the entity shall:

a) add an F-SELECT response PDU as a data value to
the current PSDU;

b) if the response did not carry a state result indicating
failure set the value of the next state indicator to
"selected";

c) delete the first element of the expected responses list.

15
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9.4 File deselection (Kernel)

9.4.1 On receiving an F-DESELECT request PDU while in
a "selected" state, the entity shall:

a) issue an F-DESELECT indication service primitive to
the IFS user, with parameters derived from the data
values received;

b) enter the state "f-deselect pending".

9.4.2 On receiving an F-DESELECT request PDU while in
the state "grouping” with the first element of the expected

9.54 On receiving an F-CREATE response service
primitive from the IFS user while in state "grouping” with the
first element of the expected responses list having value
"F-CREATE response”, the entity shall:

a) add an F-CREATE response PDU to the current
PSDU;

b) if the PDU did not carry a state result indicating failure
set the value of the next state indicator to "selected”;

c) delete the first element of the expected responses list.

9.6 File deletion (Limited management)

response i =
response”, "F-READ-ATTRIB response” or "F-CHANGE-
ATTRIB respgnse”, the entity shall:

a) issue ap F-DESELECT indication to the IFS user;

b) add the|value "F-DESELECT response” to the end of
the expectdd responses list.

9.4.3 On rgeeiving an F-DESELECT response service
imiti the IFS user while in the state "{-deselect

-DESELECT response PDU as a data vaiue
t PSDU;

ceiving an F-DESELECT response service
primitive from|the IFS user while in state "grouping” with the
first element jof the expected responses list having value
"F-DESELECT response”, the entity shall:

a) add an|F-DESELECT response PDU to the current
PSDU;

b) set the yalue of the next state indicator to "initialized?;
c) delete the first element of the expected responses.list.

9.5 File creation (Limited management)

9.5.1 On regeiving an F-CREATE request PDU while in a
"initialized" sIte, the entity shall:

a) issue an F-CREATE indication.service primitive to the
IFS user, with parameters derived from the data values
received;

b) enter thp state "f-create pending”.

9.5.2 On repeiving an”F-CREATE request PDU while in
the state "grquping” with"the expected response list empty
and the initia) state\indicator having value "initialized", the
entity shall:
a) issue an
IFS user;
b) add the value "F-CREATE response" to the end of the
expected responses list.

9.5.3 On receiving an F-CREATE response service
primitive from the IFS user while in the state "f-create
pending”, the entity shall:
a) add an F-CREATE response PDU as a data value to
the current PSDU;

b) terminate the current PSDU;

c) If the PDU contained a state result parameter
indicating failure, enter the state "initialized"; otherwise,
enter the state "selected".
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9.6.1 On receiving an F-DELETE request RBUWhile in a
"selected" state, the entity shall:
a) issue an F-DELETE indication senvice primitlve to the
IFS user, with parameters derived from the data values
received,

b) enter the state "f-delete pending”

9.6.2 On receiving an F-DELETE request PDU| while in
the state "grouping” with~with the first element of the
expected response list-having one of the values "IF-CLOSE
response”, "F-READ-ATTRIB response"” or "F-GHANGE-
ATTRIB responsg™, the entity shall:
a) issue an\F-DELETE indication service primit{ve to the
IFS user;
b) add the value "F-DELETE response” to the gnd of the
expetted responses list.

9.6:3 On receiving an F-DELETE response| service
primitive from the IFS user while in state "{-delete pending”,
the entity shall:

a) add an F-DELETE response PDU as a datd value to
the current PSDU;

b) terminate the current PSDU;
c) enter the state "initialized".

9.6.4 On receiving an F-DELETE response service
primitive from the IFS user while in state "groupingf with the
first element of the expected responses list having value
"F-DELETE response”, the entity shall:

a) add an F-DELETE response PDU to the current
PSDU;

b) set the value of the next state indicator to "initialized";
c) delete the first element of the expected respgnses list.

9.7 Read attributes (Limited management)

w-hi-le in "seted" stte, the entiy shall:
a) issue an F-READ-ATTRIB indication service primitive

to the IFS user, with parameters derived from the data
values received;

b) enter the state "f-read attribute pending”.

9.7.2 On receiving an F-READ-ATTRIB request PDU
while in the state "grouping” with the first element of the
expected response list having one of the values "F-
SELECT-response”, "F-CREATE-response” or "F-CLOSE
response”, the entity shall:

a) issue an F-READ-ATTRIB indication to the IFS user;
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b) add the value "F-READ-ATTRIB response” to the end
of the expected responses list.

9.7.3 On receiving an F-READ-ATTRIB response service
primitive from the IFS user while in state "{-read attribute
pending"”, the entity shall:

a) add an F-READ-ATTRIB response PDU as a data
value to the current PSDU;

b) terminate the current PSDU;
c) enter the state "selected".

a) add an F-READ-ATTRIB response PDU as a data
value to the current PSDU;

b) deletg the first element of the expected responses list.

9.8 Change attributes (Enhanced management)

9.8.1 On [receiving an F-CHANGE-ATTRIB request PDU
while in a "gelected” state, the entity shall:

a) issue| an F-CHANGE-ATTRIB indication service
primitive [to the IFS user, with parameters derived from
the datal values received; enter the state "f-change
attribute pending"”.

88.2 On
while in th

response”,

receiving an F-CHANGE-ATTRIB request PDU
e state "grouping” with the first element of the

"F-CREATE response”, "F-READ-ATTRIB

expected eronse list having one of the values "F-SELECT

response”

r "F-CLOSE response”, the entity shall:

a) issue| an F-CHANGE-ATTRIB indication service
primitive;
b) add the value "F-CHANGE-ATTRIB response” to the

end of th

b expected responses list.

receiving an F-CHANGE-ATTRIB response

imitive from the IFS user while in the state "f-

ISO 8571-4 :

1988 (E)

9.9.2 On receiving an F-OPEN request PDU while in the
state "grouping” with the last element of the expected

responses list having one of the values:
response”, "F-CREATE response",
response” or "F-CHANGE-ATTRIB response”
shall:

"F-SELECT

"F-READ-ATTRIB

the entity

a) issue an F-OPEN indication to the IFS user;

b) add the value "F-OPEN response” to the
expected responsss list.

9 9 3 On recelvmg an F-OPEN response serva

element of the expected responses Ilst havm
OPEN response”, the entity shall:

a) add an F-OPEN response PDU as'a data
current PSDU;,

b) if the PDU did not carry a state. result indic
set the value of the next state, indicator to "d
idle™;

end of the

ce primitive
ith the first
j value "F-

value to the

ting failure
ta transfer

c) delete the first element of the expected responses list.

9.9.4 On receiving.an F-OPEN response servi
from the IFS user while in state "f-open pending
shall:

a) if
1), the presentation context managemen
unit.has been successiully negotiated
and
2) any presentation contexts in the defined

ce primitive
", the entity

functional

context list

are to be deleted from the defined context list (see

notes below),
then

the associated abstract syntax names shall pe included
in the presentation context delstion list plrameter of

the P-ALTER-CONTEXT request (see

provided they are not required in the new o
b) if

1) the presentation context management

unit has been successfully negotiated

and

2) a presentation context is to be added to

context list on the basis of the contents
parameter for the successful establishment

f) below),
n regime;

functional

the defined
type name
pf the open

regime
then

the associated abstract syntax names and gresentation
context identifications shall be includéd in the
presentation context addition list parameter of the P-

a) add an F-CHANGE-ATTRIB response PDU to the
current PSDU;

b) delete the first element of the expected responses list.

9.9 File Open (Read, Write)

9.9.1 On receiving an F-OPEN request PDU while in a
"selected” state, the entity shall:

a) issue an F-OPEN indication service primitive to the
IFS user, with parameters derived from the data values
received;

b) enter the state "f-open pending".

ALTER-CONTEXT request (see (f) below);

¢) add an F-OPEN response PDU as a data value to the
current PSDU; if any necessary actions were identified in
(a) or (b) to alter the presentation context, include a
presentation action parameter, with value "true”;

d) terminate the current PSDU;

e) if the state result parameter on the F-OPEN response
primitive received indicates failure of the operation, enter
state "selected" and do not execute (f);

f) if the need to alter context was identified in (a) or (b),
issue a P-ALTER-CONTEXT request presentation
service primitive after any current PSDU has been
terminated, and enter the state "presentation action
pending”; otherwise enter the state "data transfer idle".

17
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NOTES
1 If the contents type name is not present then the list of context

dAnfinidiane to o an .-.-...A.-l in Aoy

UMDV WV VT POTIVITTIOU 19 TPy .

D Tha samavis acsobavde saramocter .AM.....I - dlaa E_AMDEAN
[ I 1OHIVVE WUIRTDAW Pdlﬂl ool SV 11 S I\ N
request may be taken into consideration in the construction of the
nrosentation ntavt dolatinn liet Tha anlu ralatinnehin hahusaan
presentation context deletion list. The only relationship between
the remove contexts parameter and the presentation context

deletion list is |mn|nmnnfahnn dmoqdnnf

a1n 1 On

"data transfef idle
Jn F-Ci OQF lndmnhnn

a) issue gervige primitive to the
S user, with parameters derived from the data vaiues
(=Y

Y acmdame o adada M ol el

Lj einel e siale  1=Liuse peliuiny .
AT [ =i a3} Y o] Y WP U &Y T U Y R .
NUVIE - F-ULYOERE Tequest carries an acuon resuit tnat Is used as a
signalling me¢hanism between FERPM peers (see 19.1.3). No
antinn ranciilb hbha amu affant ac dlan EDAA
QVLIVIE TODUIR 1§ al CHOLL VI U vl

) enter the st arouning”

e A - s bt
0112 On racaiving an _RECIN.CDOLID  rasnsnsa
el |l N~ 1oveIivin lu ‘:,'l, 1 Ul—\‘llr‘ \‘-l NI lv;'-lvl (=14
serwce onmmv f rom the IFS user while in the state "group

______ - Al

a) add an F-BEGIN-GROUP response PDU to the
current PSDU;

)l mcadae dla admda Mo cala

v)  enel e Siat EIUUPIIIS

F-FND GROUP rpqnnngp service

whiie, in state "grou

1ast d thre: thlrl _hnn not hnnn attain

=S " N0l Deent L3

ed by
ed by

narama#are inA
paramsiers inG

parameter, enter

Hina alisaass na ataka raaild
Uiy SuLUSSS Cf NG S8

t I a
valuia "F_Cl OQE raananaa® in tha and ~f dha f o mdo . Al oAl 4 --A:___ 1 o1 sl
vaiue Tm-LLUSE response” o dnewend of ths indicator; and clear the expected responses list,|unset th
sponses list. next state indicator and unset the initial state indicator.

9.10.3 On |receiving an F-CLOSE. response service Q12 Rannvary (Danauams)
R oae P |'—’\ ™ — -~ "": e lW 1IVWVVVYSIE \l ICwwvel ”
primiuve 1rom e IrS user while /in~an “i-ciose pendm B
ate  the antitv ghall: = nanq Prn cmmntit e o P MEAANITD o1 FI Lt
SI&IS, NS O3y Shdn. 9.13.7 Un receiving an r-neCOvVER request HDU whiie
2l add an|E.Al NCE sacaa@e B [ da dla oo 1 DAMNI L. in a "initialized" state, the entitv chall:
& &G an|r-ULloL respoiise T 10 the cufrent PSDU; BERELT Siae, e fnlyy shen.
LY At a nam 1, a\l ieeiia anm E_LDECOHVE indication service stimitive io
D) 1ermingie mne curreni FoUU, &) ISeuUS aill FTnEvuvian inlilballn Seivive priiiuve 10
\ . j . . - the IFS user, with parameters derived from|the data
C) enter 1pe siate "seiected b o e s s e
vaiues receiveq;
9.10.4 On |receiVing an F-CLOSE response service b) enter the staie "f-recover pending”
primitive frony the IFS user while in staie "grouping” with the S S
first element] of‘the expected responses list having value 9.13.2 On receiving an F-RECOVER response service
"F-CLOSE response”, the entity shalii: primitive irom the IFS user while in siate ' i-recover
e pending”, the entity shall:
a) add an F-CLOSE response PDU to the current PDU r hd 4
al i
b) set the value of the next state indicator to "selected™: =
’ ’ 4) dhn mroammbabioan ammdosdt mmamase o oo i iy
A Aolate the firet alamant ~f Hhe avineantand racmeeeae ot I} uie pleae nauvii VUIILTAL raj |age| iernt unvuvrial
L) USITIT UIT ISL SISINISTI Ui LT SAPSUIBU 1ESPUIISES 1ist. Ll.n.it .h._a_». be..n -LQQS».SfL")’ n.-ggtiated
O 44 Damin rain /feaciois sl and
a0 1 Dcslll Al VUF \ulv PI .9’

D\ anuv nracantatinn anntavie in tha Adafinad anntavt ant
~ o —~ o . . l_, Qi Fl UG-UI-II“I.I\-III. W Il?l\lh‘! wi -ll T UGIITITWU wwi IlUl\lt oOCL
8.11.1  On receivin request PDU are to be deleted from the defined context set (see
while in ai = atads Madado [P Rp Ry PR
WIHITC i O o u. B Slale Juala 1UiesS UB'UW},
transfer idie”, 1h tty shall: then

a) issue an F-BEGIN-GROUP indication to the IFS user: U S YK RS A T SR GV PN BT L St S TR T

O8I0 NS e LSS, ine associaiea presentation context igentifications shaili
h) cet the value of tha initial gtata indicatar ta tho arireamd be included in the presentation context deletion lis
D) set ine value of Ihe Initial state indicator to the current Lyl N
state; parameter of the P- IER-CUNITEX] request (see (1)

s
x


https://standardsiso.com/api/?name=8636a0d583f5d24379c39b7eba973680

DeIOW), provided they are not required in the new open
regime;

b) if
1) the presentation context management functional
unit has been successfully negotiated

e
ailv

2) a presentation context is to be added to the defined

context set on the basis of the contents t iype name
parameter, for the successful establishment of the
open regime.

then

I1ISO 8571-4 : 1988 (E)

9.13.3 On receiving a P-ALTER-CONTEXT confirm
primitive from the presentation service provider while in the

state "nragentation action pnnrhng" the entitv shall entar the

SRS pISSTIRQUU Qbuvy T Siihy S SRSy e

state "data transfer idie recover™.
NOTE - If the P-ALTER-CONTEXT negotiation could not be carried

out procisely as requested, the responder waits for the initiator to

decide whether the resuitant open regime can be used or not.
9.14 Locate (Access)

9.14.1 On receiving an F-LOCATE request PDU while in
an "data transfer idle” state, the entity shall:

the asspciated presentation context identifications shail
be induded in the presentation context addition
paramgter of the P-ALTER-CONTEXT request (see (f)

ol o

VSIUYY
¢) add aph F-RECOVER response PDU as a data value
to the current PSDU: If any necessary actions were

identified |in (a) or (b) to alter the presentation context,
include a presentation action parameter, with value "true”;

o o o & - bl P nomnl
d) terminate the current PSDU;

e) if the|state result parameter on the F-RECOVER
response| primitive received indicates failure of the
operation| enter state "initialized” and do not execute (f);

f) if the need to alter context was identified in (a) or (b),
issue a| P-ALTER-CONTEXT request presentation
service grimitive after any current PSDU has been
terminatedi, and enter the state "presentation action
pending”,| otherwise enter the state "data transfer idle
recover".

NOTES

1 If the contents type name is not present then the list of context
definitions to be performed is empty.

2 The remoye contexts parameter received on the F-RECOVER
request may pe taken into consideration in the construction of the
presentation pontext deletion list. The only relationship between
the remove |contexts parameter and the presentation context
deletion list isimplementation dependent.

3 None of these actions shall be selected if-the result parameter
on the primitiye received indicated failure!

a) issue an F-LOCATE indication service prirjitive to the
IFS user, with parameters derived from_the-data values
received;

9.14.2 On receiving an F-LOCATE response service
primitive from the IFS usercwhile in the sta
pendmg the entity shall:

a) add an F-LOCATE response PDU as a data value to

the current PSDU;

b) terminate the current PSDU;

¢) enter the/state "data transfer idle".

9.15 Erase (Access)

0.18. 1> On receiving an F-ERASE regquest PDU pwhile in

i 11 ISUSIVIIY QT 1 ST v Wi o

"data‘transfer idie" state, the entity shall:

a) issue an F-ERASE indication service primjtive to the
IFS user, with parameters derived from the data values
received;

b) enter the state "f-erase pending”.

9.15.2 On receiving an F-ERASE responie service
primitive from the IFS user while in the st "f-erase
pending”, the entity shall:

a) add an F-ERASE response PDU as a data value to
the current PSDU;

b) terminate the current PSDU;
¢) enter the state "data transfer idie".
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10 File general actions
10.1 FTAM regime termination (abrupt)

10.1.1  On receiving an A-ABORT indication while in any
state the entity shall examine the user information and
evaluate it as one of the types listed below and then take
the corresponding actions listed in 10.1.1.1, 10.1.1.2 and
10.1.1.3. The user information parameter of an A-ABORT
indication received by an FTAM entity may be of three
forms:

a) an F-U-ABORT P 10.1.1.1),

10.1.2 On receiving an A-P-ABORT indication while in
any state, the entity shall:

a) issue an F-P-ABORT indication service primitive to
the IFS user, with a diagnostic parameter indicating a
lower layer failure.

b) thereafter cease to exist.

10.1.3 On receiving an F-U-ABORT request service
primitive from the IFS user while in any state, the entity
shall:

a) on the basis of local information regarding the ability

b) an F-PrABORT PDU (see 10.1.1.2) or
c) absenf(see 10.1.1.3).

10.1.1.1 If[the user information is an F-U-ABORT PDU,
the entity shall:

a) issue gn F-U-ABORT indication service primitive to
the IFS yser, with parameters derived from the data
values received;

b) thereafter cease to exist.

10.1.1.2 |f [the user information is an F-P-ABORT PDU,
the entity shall:

a) issue pn F-P-ABORT indication service primitive to
the IFS yser, with parameters derived from the data
values received;

b) thereafter cease to exist.

10.1.1.3 If the user information is absent, the entity shall:

a) issue pn F-P-ABORT indication service primitive to
the IFS user, with an action result indicating a transient
error.

b) thereafter cease to exist.

NOTE - This| may result in a permanent error indication being
converted to d temporary error indication.

of the underlying services to convey unlinited user
information by A-ABORT:

1) if the ability exists, construct an,F-U-ABORT PDU
with values derived from the parameters regeived and
send the PDU as user information on an [A-ABORT
request service primitive.

2) if the ability does not exist, issue an A-ABORT with
no user information.

b) thereafter cease to@xist.

10.2 Protocol errors

On detecting a_proétocol error (see 6.1) while in[any state,

the entity shall;
a) issuelan' F-P-ABORT indication to the IFS|user, with
an action result parameter indicating a protocol ferror.

b) on the basis of local information regarding|the ability
of\the underlying services to convey unliwLi)ted user

information by A-ABORT:

1) if the ability exists, construct an F-P-ABORT PDU
with a result indicating a protocol error and send the
PDU as user information on an A-ABOR[T request
service primitive.
2) if the ability does not exist, issue an [A-ABORT
request with no user information.

c) thereafter cease to exist.
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Section three: The basic bulk data transfer protocol

11 State of bulk data transfer activity

NOTE - The entities referred to in this section are basic protocol
entities.

11.1 State of the connection endpoint

11.2.2 Discard indicator

The discard indicator is used to signal that data received
during cancellation or before recovery is invalid and should
be thrown away. If the recovery or restart functional units
are selected and presentation resynchronization functional
unit has been successfully negotiated, it is used in

For each RDU that may be received, the specification
enumerates|the states of the protocol in which the receiving
entity can feceive the PDU. If the action specified on
receipt of a| stimulus would require the issue of a service
primitive which could not validly be issued in the current
state, the eptity concerned shall indicate a protocol error
(see 10.2).

11.2 Additional state of the entities

The followihg sub-clauses define the items of state
information jassociated with the basic protocol entities for
the purposes of bulk data transfer.

11.2.1 Read/write indicator

The read/wilite indicator records whether the current bulk
data transfefr is to or from the initiator. The value is set
upon the Heginning of the data transfer regime. The
defined valyes are "reading"”, "writing” and "unset". The
initial value is unset.

COf |ju||uﬁu|| roduce a
recovery without user visibility of the error;-otherwise it is
used during the cancel phase. The defined yalues are
"unset” and "set". Initially, the value is "unset".

11.2.3 Checkpoint identifier expected

The checkpoint identifier expected ‘reflects the sqquence of
checkpoints within bulk data,“and is reset by the start of
bulk data transfer and by efror recovery mechanjsms. The
value is incremented when” a checkpoint is made. The
value is an integer in.the range 1 to 999998. Initially, the
value is determined bythe state of the associatior}.

The checkpoint-identifier expected applies onl
regimes for which the use of the restart and/
functional units have been successfully negotiated.

to FTAM
recovery

11.2.4_Next synchronization point number

The(“next synchronization point number reflects the
sequence of events in the supporting synchronization
services. The number is the serial number of the next

session synchronization point to be issued by the session
Table 5= Protocol Data Units
Name Carried by Functional units
F-READ request P-DATA read
F-WRITE request P-DATA write
data value (se€ note 1) P-DATA read, write
F-DATA-END request P-DATA read, write
F-TRANSFER-END request P-DATA read, write
F-TRANSFER-END response | P-DATA read, write
F-CANCEL request P-RESYNCHRONIZE (abandon) | read, write
request user data or P-DATA
E-CANCE! response P-RESYNC | read, write
request user data or P-DATA
F-CHECK request (see note 2) recovery, restart
F-CHECK response (see note 2) recovery, restart
F-RESTART request P-RESYNCHRONIZE (restart) restart
request user data
F-RESTART response P-RESYNCHRONIZE (restart) restart
response user data

NOTES

1 The data value corresponds to an F-DATA request service primitive. There is no F-DATA request PDU as such.
2 The F-CHECK request and response primitives are mapped directly onto the P-SYNC-MINOR request and response primitives, There is

no additional syntax, and therefore no PDU definition.
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service provider. The value is an integer in the range 0 to
999998. Initially on a newly created session connection, the

value is 1,

VeriwS

The next synchronization point number applies only to
FTAM regimes for which the use of the presentation minor
synchronization functional unit has been successfully
negotiated.

The synchronization offset is a constant established when a
read or write bulk data transfer is initiated or recovered,

g) set the read/write indicator to "reading”;

h) if the presentation minor synchronization functional
unit has been successiuiiy neqotiated enter the state
"first minor Sy nch ir ldlvauuu pen |uuly ; ; otherwise enter the
state "read data transfer” in the role of receiver.

1312 KHaPb- QVNC‘, M!NOP. indication

T B i ST

3
[
-~
g
o
]
' (2
by
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Li°
™ AL I‘Kl

aj issue a P- ar’“ iNOR r
service provider;

The synchronization offset applles only to FI'AM regimes
for which the |use of the pyesnnfﬁhnn minor eynhhrnnnn‘hnn
functionai unif has been successiuily negotiated.

NOTE - Excep{ during the issue of a checkpoint, or performance of

tha rostart nrocadurs the valuia of tha sunchronization offeat ie

the restart procedure the value of the synchronization offset is
equai to the difference between the expected checkpoint number
and the next syinchronization point number.

heckpoint counter records the number of
are unacknowledged.

2
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according to the procedures specified in clauses 13 {6 17.

13 Bulk data transfer initiating entity
actions

13.1 Read (Read)

13.1.1  On rpceiving an F-READ request service primitive
from the IFS yser the entity shall:

a) send ar| F-READ redquest PDU as a P-DATA request;

b) if the gresentation. minor synchronization functional
unit has bgen successfully negotiated, issue P-TOKEN-
GIVE requgst for the synchronize minor token;

c) incremgntthe bulk data transfer number;

)l taAra o and o FeY-3%1 avnabhroamios s
V) increment uic 1IGAL °yl vinvinaa

number;

c) enter the state "read data transfer”“-in the¢ role of
receiver.

do droy .--.6,.- He =L 1 9
wransier[iGie’, ine

a) send an F-WRITE request PDU as a P-DATA request;

b) incrementthe bulk data transfer number;

c) set the.checkpoint identifier expected so that
1) ifithe open regime was established by g regime

rasnuary sansina rhanna than tha valua ie a va
regoyery service sxcnange nen ine vaiue is [ne va

negotiated plus one;
2) if the open regime was not established by |a regime

identifier expected, plus one;
e) set the outstanding checkpoint counter to 0;

f) if the presentation minor synchronization
unit has been successfully negotiated, issue a P-SYNC-
MINOR (explicit) request primitive to the presentation
service provider;

g) if the presentation minor synchronization
unit has been successfully negotiated, increment the next
synchronization point number;

h) set the read/write indicator to "writing”;

i) if the presentation minor synchronization
unit has been successfully negotiated, enter the state
"first minor synch indication pending"; otherwise |enter the

d) set the checkpoint identifier expected so that

1) if the open regime was established by a regime
recovery service exchange then the value is the value
negotiated plus one;

2) if the open regime was not established by a regime
recovery service exchange then the value is one;

e) set the outstanding checkpoint counter to 0;

f) if the presentation minor synchronization functional
unit has been successfully negotiated, calculate the
synchronization offset; this is equal to the next
synchronization point number, minus the checkpoint
identifier expected, plus one;
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13.3 Transfer end (Read, write)

13.3.1 On receiving an F-TRANSFER-END request
service primitive from the IFS user while in the state "read
ending"” or state "write ending”, the entity shall:

a) add an F-TRANSFER-END request PDU as a data
value to the current PSDU;
b) terminate the current PSDU;

c) enter the state "transfer ending read” or "transfer
ending write", depending on the value of the read/write
indicator.
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15 Bulk data transfer sending entity actions
15.1 Send data (Read, write)

15.1.1 On receiving an F-DATA request primitive from the
IFS user while in the state "read data transfer”, the state
"write data transfer” or the state "first synch minor confirm
pending”, the sending entity shall

a) add the data element given on the F-DATA request to
the current PSDU;

b) check that any data item sent is consistent with any
context withi i indi
protocol efror if it is not.

Any sequerjce of data elements given on the F-DATA
request prinitives, i.e. one or several data elements may be
into a single PSDU, provided no checkpoints
inserted in that sequence. In any specific
instance of| the FTAM protocol the sequence of data
elements is fletermined by local system concerns.

15.1.2 On|receiving a P-SYNCH-MINOR confirm while in
the state "fifst synch minor confirm pending”, the sending
entity shall

a) if an F-CANCEL request service primitive is being
preserved, enter the state "read data transfer" or "write
data trangfer” depending on the value of the read/write
indicator, [and then immediately perform the actions in
17.2.1;

b) if an F-RESTART request service primitive is being
preserved] enter the state "read data transfer” or "write
data trangfer” depending on the value of the read/write
indicator, [and then immediately perform the actions in
17.3.1;

¢) enter
transfer”
indicator.

15.2 End

he state "read data transfer" or "write data
epending on the value of the read/write

f data transfer (Read, write)

15.2.1 On|receiving an F-DATA-END ‘request service
primitive from the IFS user while in_the state "read data
transfer”, the state "write data transfer” or the state "first
synch minor|confirm pending”, the entity shall:

a) add ar) F-DATA-END request PDU as a data value to
the current PSDU;

b) if it is the responding-entity then terminate the current
PSDU;

c) if the ptate was "first synch minor confirm pending",
enter the ftaté\"first synch minor confirm pending at data
end";

a) terminate the current PSDU;

b) confirm that the checkpoint identifier given is equal to
the checkpoint identifier expected;

¢) increment the outstanding checkpoint counter;

d) verify that the checkpoint window has not been
exceeded;

e) issue a P-SYNC-MINOR request with the type
parameter set to ‘optional’. Confirm that the
synchronization point serial number received from the
Presentation service provider is equal to the next
synchronization point serial number;

f) increment the expected checkpoint identifier and the
next synchronization point serial number) i the next
synchronization point serial number exceedg 999 999
then a protocol error has occurred;

g) if any of the checks in (b), (c),"(d), (e) or (f) jabove fail,
then indicate a type Il error locally.

15.3.2 On receiving P-SYNC-MINOR confirm while in one
of the "read data transfer; "write data transier”, "read
ending", "write ending” or-"write transfer ending"|states the
entity shall:

a) issue an F-CHECK confirm service primifive to the
IFS user, with /parameters derived from the information
received. ‘The checkpoint identifier is calqulated by
subtracting the synchronization offset from the
synchronization point serial number.

b)~decrement the outstanding checkpoint counter by the
difference between the the checkpoint identifie[ expected
minus the synch point serial number received|minus the
offset.

16 Bulk data transfer receiving entity
actions

16.1 Data transfer (Read, write)

16.1.1 Onreceiving a data element in a context|other than
FTAM PCI context while in a "read data transfer”|or a "write
data transfer" state the entity shall issue an F-DATA
indication service primitive to the IFS user.
NOTE - This includes receipt of any data element df type File-
Contents-Data-Element (see ISO 8571-2 for the defipition of an
abstract syntax of the access structure of an hierarchicdl file).

16.2 End of data transfer (Read, write)

16.2.1 On receiving an F-DATA-END request PDU while
in the state "read data transfer" or the state write data

transfer” the-entity shall:

d) enter the state "read ending" or "write ending”
depending on the value of the read/write indicator.

15.2.2 On receiving a P-SYNCH-MINOR confirm while in
the state "first synch minor confirm pending at data end",
the sending entity shall enter the state "read ending” or
"write ending” depending on the value of the read/write
indicator.

15.3 Checkpoint insertion (Read, write)
16.3.1 On receiving an F-CHECK request service
primitive from the IFS user while in the state "read data

transfer”, the state "write data transfer" or the state "first
synch minor confirm pending”, the entity shall:
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a) issue an F-DATA-END indication service primitive to
the IFS user;

b) enter the state "read ending” or "writing ending”
depending on the value of the "read/write indicator”;

16.2.2 On receiving an F-DATA-END request PDU while
in the state "cancel pending” the entity shall do nothing.

16.3 Checkpoint reception (Read, write)
16.3.1 On receiving a P-SYNC-MINOR indication while in

a "read data transfer” or a "write data transfer" state with
checkpoints outstanding the entity shall:
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a) verify that the checkpoint window has not been
exceeded;

b) increment the outstanding checkpoint counter;

¢) check that the synchronization point serial number
received equals the next synchronization point serial
number;

d) check that the expected checkpoint identifier equals
the synchronization point serial number received minus
the synchronization offset;

e) If any of the checks in (a), (b) or (c) fails, indicate a
protocol error;

1ISO 8571-4 : 1988 (E)

c) set the outstanding checkpoint counter to zero;
d) enter the state cancel response pending.

1722 On receiving an F-CANCEL request service
primitive while in the "first synch minor confirm pending”
state, the entity shall preserve the service primitive for
further processing.

1723 On receiving a P-RESYNCHRONIZE (abandon)
indication with user data containing an F-CANCEL request
PDU while in the "read data transfer” or the "write data
transfer” state, the entity shall:

f) issue jan F-CHECK indication service primitive to the
IFS user| with checkpoint id parameters equal to the
synchronigation point serial number received minus the
synchronigation offset;

g) increment the checkpoint identifier expected and the
next synchronization point serial number.

16.3.2 On

receiving an F-CHECK response service

primitive from the IFS user, while in a "read data transfer”,

"write data

ransfer”, "read ending” or "write ending” state,

or, if the :ptity is the responder also in the a "transfer

ending writ
a) issue
equal to
primitive g
b) decre
differenc
minus th
offset.

17 Bulk
17.1 Disc

1711 if
transmitted,
P-DATA pri
transmitted
shall set the

17.1.2 On
the FTAM-P|

state the entity shall;

a P-SYNC-MINOR response with parameter
the checkpoint identifier from the service
lus the synchronization offset.

ent the outstanding checkpoint counter by the
between the the checkpoint identifier expected
synch point serial number received minus the

ata transfer general actions
rding (Read, Write)

n F-CANCEL request PDU is, received or
either on a P-RESYNCHRONIZE. primitive or a
mitive, or if an F-RESTART(request PDU is
pn a P-RESYNCHRONIZE (primitive, the entity
discard indicator.

receiving a P-DATA.indication which is not in

between th
data transfe
shall do not

Cl-context that is/being used for communication

FPMs while ina-"read data transfer” or a "write
" state with the'discard indicator set, the entity
ing.

primitive from the IFS user while in the "read data transfer”

or the "write

data transfer state", the entity shall

a) if the presentation resynchronization functional unit
has been successfully negotiated, then issue a P-
RESYNCHRONIZE (abandon) request with an F-
CANCEL request PDU as user data and set the discard
indicator; the P-RESYNCHRONIZE (abandon) request
shall convey an F-CANCEL request PDU as user data.
Otherwise issue an F-CANCEL request PDU using P-
DATA;

b) if the presentation minor synchronization functional
unit has been successfully negotiated, and the issuer of
the F-CANCEL is the responder, return the sync-minor
token to the initiator;

a) discard any user data which it has not (ye{ delivered,
and continue to receive PDUs;

b) issue an F-CANCEL indication service primitive to the
IFS user;

c) set the outstanding checkpoint'counter to z¢ro;
d) enter the state "f-cancel response pending”

17.24 On receiving an-F-CANCEL request PQU on a P-
DATA indication whilesinthe "read data transfer" or the
"write data transfer” state, the entity shall

a) discard any user data which it has not ye{ delivered,
and continue o receive PDUs;

b) issue an F-CANCEL indication service prinitive to the
IFS user;

¢) set'the outstanding checkpoint counter to zéro;
d)\ ‘enter the state "f-cancel response pending”

1725 On receiving an F-CANCEL responge service
primitive from the IFS user, while in the stat¢ "f-cancel
response pending”, the entity shall:

a) if presentation resynchronization functiongl unit has
been successfully negotiated, issue a P-
RESYNCHRONIZE (abandon) response with|user data
containing an F-CANCEL response PDU. [Otherwise
issue an F-CANCEL response as user data on|a P-DATA
request;

b) set the checkpoint identifier expected| and the
expected synchronization number to their valpes at the
beginning of transfer;

c) unset the discard indicator;
d) enter the state "data transfer idle".

17.2.6 On issuing an F-CANCEL confirm servide primitive
to the IFS user, or on sending an F-CANCEL| response
PDU, the entity shall unset the discard indicator.

(abandon)

confirm with user data containing an F-CANCEL response
PDU, while in the "cancel response pending” state, the
entity shall

a) issue an F-CANCEL confirm service primitive to the
IFS user, with parameters derived from the information
received;

b) enter the state "data transfer idie".

17.2.8 On receiving an F-CANCEL response PDU on a
P-DATA indication while in the "cancel response pending”
state, the entity shall;

a) issue an F-CANCEL confirm service primitive to the
IFS user, with parameters derived from the information
received;
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b) enter the state "data transfer idie".

17.2.9 Collision of cancel requests carried on P-
RESYNCHRONIZE primitives may occur. On receiving a
P-RESYNCHRONIZE (abandon) indication with user data
containing an F-CANCEL request PDU while in the "cancel
response pending” state, the entity shall;

a) issue an F-CANCEL confirm service primitive to the

IFS user;

b) issue a P-RESYNCHRONIZE (abandon) response
with user data containing an F-CANCEL response PDU

c) set the next synchronization point number equal to the
resynchronization point number negotiated with the
Presentation Service provider;

d) set the synchronization offset to the next
synchronization point number minus the checkpoint
identifier expected;

e) enter the state "read data transfer” or "write data
transfer” depending on the value of the read/write
indicator.

17.34 On receivi - (restart)

and diagn =
issued;

c) enter the state "data transfer idle".

17.2.10 If the presentation resynchronization functional
unit has not peen successfully negotiated, then collision of
cancel requests carried on P-DATA primitives may occur. If
an F-CANCEL request PDU is received on a P-DATA
indication whjle in the state "cancel response pending”, the
entity shall;

a) issue an F-CANCEL confirm service primitive to the
IFS user.

b) enter ﬂ-li state "data transfer idle".

17.3 Restarting (Restart data transfer)

17.3.1 On [receiving an F-RESTART request service
primitive from the IFS user, the entity shall;

a) issue g P-RESYNCHRONIZE (restart) request and
set the disgard indicator. The user data shall contain an

F-RESTA request PDU including a checkpoint
identifier efjual to the checkpoint id in the F-RESTART.
primitive, and the parameters shall indicate return of-the

sync-minor| token to the sender. The synchronization
point numper proposed to the Presentation (Service
provider shall be equal to the next resynchronization point
serial numbper minus one;

b) set the putstanding checkpoint countet to zero;
c) enter the state "restart response pending”.

17.3.2 On |receiving a P-RESYNCHRONIZE (restart)
indication with user data containing an F-RESTART request
PDU while in[ a "read data transfer” or "write data transfer”
state, the entity shall;

a) discard|any user.data which it has not yet delivered,
and continge to receive’PDUs;

b) issue gn F-RESTART indication service primitive to
the IFS uger..The checkpoint id shall be equal to the
value receivedin the PDU:

confirm, with user data containing an F-RESTARI fesponse
PDU, the entity shall;

a) unset the discard indicator;

b) issue an F-RESTART confirm service primitve to the
IFS user, with parameters derived\from the information
received in the PDU;

c) set the checkpoint identifier expected equpl to the
checkpoint id received plus one;

d) set the next synchronization point number equal to the
resynchronization point number negotiated |with the
Presentation Sepvice-provider;

e) set the S synchronization offset to the next
synchronization point number minus the checkpoint
identifier expected;

f) enter the state "read data transfer" or "write data
transfer” depending on the value of the nead/write
indicator.

17.3.5 On receiving a P-RESYNCHRONIZE | (restart)
indication with user data containing an F-RESTART request
PDU while in "restart response pending” state, the entity
shall;

a) unset the discard indicator;

b) issue an F-RESTART confirm service primitjve to the
IFS user. If the entity is the sender, the chegkpoint id
shall be equal to the value received on the PDU. If the
entity is the receiver, the value shall be equal to the vaiue
previously transmitted in the F-RESTART requegt PDU;

c) issue a P-RESYNCHRONIZE (restart) response to
the presentation service provider, with uger data
containing an F-RESTART response PDU with
checkpoint id equal to the value determined in (

d) set the checkpoint identifier expected equpl to the
checkpoint id received plus one;

e) set the next synchronization point number equal to the
resynchronization point number negotiated |with the

c) set the outstanding checkpoint counter to zero;
d) enter the state "{-restart response pending”.

17.3.3 On receiving an F-RESTART response service
primitive from the IFS user, the entity shall;

a) issue a P-RESYNCHRONIZE (restart) response with
user data containing an F-RESTART response PDU,;
include a checkpoint id parameter equal to the checkpoint
id in the F-RESTART primitive;

b) set the checkpoint identifier expected equal to the
checkpoint id received plus one;

26

Presentation-Service-provider;

f) set the synchronization offset to the next
synchronization point number minus the checkpoint
identifier expected;

g) enter the state "read data transfer” or "write data
transfer" depending on the value of the read/write
indicator.

17.3.6 On receiving an F-RESTART request service
primitive while in the "first synch minor confirm pending”
state, the entity shall preserve the service primitive for
further processing.
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b) for the responder, the identity and location of initiator,
or for the initiator, the identity and location of responder;

c) a record of the type of the activity (including an
indication of read or write if applicable);

d) the bulk data transfer number of the transfer in
progress or completed;

e) an indication of the activity state, which may be
"starting”, "in progress”, "data transfer finished" or
"finished";

f) a list of checkpoint ldentlflers and the position in the

An error recovery entity is defined to be in a recovery
procedure from the moment an error is detected until it has
negotiated a recovery point and re-sent or received any
previously handled data following the recovery point.

19.1.2 FTAM Quality of Service Negotiation
19.1.2.1 Initiating FERPM roles

19.1.2.1.1 Requests
Upon receipt of an F-INITIALIZE request service primitive

from-the-EFS-userthe-entity shall

k) the current location in the file structure.

Use of the tefm docket does not imply that the information
must, in practice, be packaged in a particular way, but is
merely a desfriptive convenience. However, the reliability
depends on the preservation of this body of information,
which must gxhibit at least the reliability expected of the
recovery procedure. An implementation cannot be
expected to re¢tain dockets indefinitely; it is a matter of local
choice when| this procedure is abandoned and dockets
ver, for as long as the docket is maintained,
concurrency ¢ontrol locking any files recorded in it should
be maintained.

19 Specifi
protocol

ation of the error control

19.1 Normgl operation

19.1.1 Issuejof service primitives

For every request or response primitive received from the
user of the gxternal file service, an ‘erfor recovery entity
shall issue primitive of the\ §ame type, including
parameters identical to those received, to the internal file
service provifler. It may add\parameters peculiar to the
error control grotocol.

For every indjcation or<onfirm primitive received from the
internal file selrvice pravider which

a) is not doncérned with error recovery (F-INITIALIZE,
F-TERMINATE;, F-SELECT, F-CREATE, F-DELETE, F-

OPEN F 1 OCATE E Cn"l_\\ot r nr‘An l- \A'lF\‘ITI-

a) examine the FTAM quality of service parameter and
evaluate it on the basis of its value, local(knewledge and
its capabilities;

b) determine which of the restart and'recovery functional
units are required to provide the/FTAM quality ¢f service
that is closest to the requested-FTAM quality of service;
and

c) add the resulting functional units to the functjonal unit
parameter.

19.1.2.1.2 Responses

Upon receipt of @n)F-INITIALIZE confirm from the|FPM the
entity shall

a) note the'returned FTAM quality of service;
b) note the functional units negotiated;

c) 'delete the values "restart” and "recovery” [from the
functional units parameter if they are present; anfl

d) issue an F-INITIALIZE confirm service primitjve to the
EFS user with the FTAM quality of service pargmeter as
modified, the functional units parameter as modified and
all other parameters unchanged.

19.1.2.2 Responding FERPM roles

19.1.2.2.1 Indications

Upon receipt of an F-INITIALIZE indication service| primitive
from the FPM the entity shall

a) examine the FTAM quality of service paranmeter and
evaluate and possible modify it on the basis of jts value,
local knowledge and its capabilities;

b) determine and remove those requested functional
units which cannot be offered;

¢) record if the restart or recovery functional units are
both requested and available;

d) delete the restart and/or recovery function
present, from the functional unit parameter; and

units, if

LILEL L4

instances of F-DESELECT F-CLOSE carrylng an action
result indicating transient error); or

b) carries an action result parameter indicating a
permanent error;

an error recovery entity, which is not engaged in a recovery
procedure, shall issue a primitive of the same type,
including parameters identical to those received, to the
external file service user. F-INITIALIZE and F-OPEN may
carry parameters relevant to the error control protocol which
are not made available to the external file service user.

Any primitive received from the FPM with an action result
indicating transient error starts a recovery procedure in the
FERPM.
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e) issue an F-INITIALIZE indication, without the restart
or recovery functional units, to the EFS user.

19.1.2.2.2 Responses
Upon receipt of an F-INITIALIZE response from the EFS
user the entity shall

a) note the returned FTAM quality of service;

b) add to the functional units parameter the restart or
recovery functional units if they are recorded as required
and available;

c) issue an F-INITIALIZE response service primitive to
the IFS provider with the functional units parameter as
modified and all other parameters unchanged.
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NOTES

1 There is no formal correspondence between the FQoS
negotiated and the functional units finally negotiated. The
functional units will depend in part on the perceived reliability of
both local systems and known properties of the communications
mechanisms in use.

2 A minimal FQoS requiring no error control at all does not imply
that there is no FERPM, but only implies that the FERPM provides
no error control.

19.1.3 Checkpoint insertion

1SO 8571-4 : 1988 (E)

18.1.5.6 After receiving an F-OPEN indication from the
internal file service provider, and before issuing an F-OPEN
indication to the external file service user, the responding
error recovery entity shall create a docket and record in it
the following information as defined in 18.4: the activity
identifier, the location of the initiator, the type of activity, the
access context, the presentation context, a null checkpoint
list and the state "starting".

19.1.5.7 If immediately following the F-OPEN indication to
the external file service user, there is an F-OPEN response
with a state result parameter indicating failure from the

The sendin } i Gl
requests info the sequence of F-DATA primitives it is called
upon to transfer.

NOTE - Th¢ points at which these primitives are inserted will
depend on Ipcal management strategies, based on the way the
information Ieceived and on the requested quality of service.

19.1.4 Checkpoint acknowledgement

The receiving FERPM shall issue F-CHECK response
primitives before the number of outstanding checkpoints
exceeds thg sending FERPM'’s checkpoint window.

The sending FERPM shall suspend the issuing of F-DATA
request and F-CHECK request primitives to the FPM when
the number|of outstanding checkpoints equals the sending
FERPM'’s clheckpoint window.

19.1.5 Docket management

In the course of a successful transfer, the initiator or
responder phall perform the actions described in this
clause.

18.1.5.1 A’Lfter receiving an F-INITIALIZE request from the
EFS user and before issuing an F-INITIALIZE request folthe
IFS provide| the initiating FERPM shall retain for inclusion
in any dodket subsequently created the vaiués)of the
parameters frequested.

19.1.5.2 er receiving an F-INITIALIZE-indication from
the IFS provider and before issuing—an F-INITIALIZE
indication t¢ the EFS user the responding FERPM shall
retain for intlusion in any docket sUbsequently created the
values of th¢ parameters requested.

19.1.5.3 er receiving,an F-INITIALIZE response from
the EFS usar and befare)issuing an F-INITIALIZE request to
the IFS prgvider the“résponding FERPM shall retain for
inclusion in [any docket subsequently created the values of
the parameters’returned.

external file service user, the responding efrgr recovery
entity shall delete its docket before) lissuing the
corresponding request to the internal file service provider.

19.1.5.8 On receiving an F-OPEN \confirm wjth a state
result indicating an error, the initiatorshall delete fits docket.

19.1.5.9 On issuing a requestor receiving an indication of
an F-READ or an F-WRITE;\an entity shall recotd the state
as "in progress”, and increment and record thg bulk data
transfer number.

19.1.5.10 The ®rror recovery entity which is s¢nding data
shall, on issuifg an F-CHECK request primitive,|add to the
list in its docket the checkpoint identifier in that prjmitive.

19.1.5.11 The error recovery entity which is recgiving data
shall,(on receiving an F-CHECK indication primifive, add to
the fist in its docket the checkpoint identifier in that primitive.

18.1.5.12 The error recovery entity which is recpiving data
shall, on securing the data preceding any |F-CHECK
indication primitive received, issue an F-CHECHK response
primitive. If one action which secures data would result in
the issue of more than one F-CHECK response, only the
response with higher synchronization point nuniber needs
to be issued.

shall, on issuing an F-CHECK response primitjve, delete
from the list in its docket any checkpoint identifiers earlier
than the one in that primitive.

18.1.5.13 The error recovery entity which is re(EFiving data

19.1.5.14 The error recovery entity which is sending data
shall, on receiving an F-CHECK confirm prir:i%{:/e, delete
from the list in its docket any checkpoint identiffers earlier
than the one in that primitive.

19.1.5.15 The error recovery entities shall reford "data
transfer finished” in their dockets in the| following
circumstances:

19.1.5.4 After receiving an F-INITIALIZE confirm from the
IFS provider and before issuing an F-INITIALIZE confirm to
the EFS user the initiating FERPM and shall retain for
inclusion in any docket subsequently created the values of
the parameters returned.

19.1.5.5 After receiving an F-OPEN request from the
external file service user, and before issuing an F-OPEN
request to the internal file service provider, the initiating
error recovery entity shall create a docket and record in it
the following information as defined in 18.4: the activity
identifier, the location of the responder, the type of activity,
the access context, the presentation context, a null
checkpoint list and the state "starting".

F-TRANSFER-END confirm
F-TRANSFER-END request
F-TRANSFER-END indication
F-TRANSFER-END response

19.1.5.16 The Iinitiating error recovery entity shall, on
issuing an F-CLOSE request without an action result to the
internal service provider, record the state "finished" in its
docket;

initiator sending
initiator receiving
responder sending
responder receiving

19.1.5.17 [f the action result parameter indicates success
or permanent error, the responding error recovery entity
shall delete its docket on issuing an F-CLOSE response to
the internal service provider. Otherwise, the responding
error recovery entity shall retain its docket and initiate
recovery procedures.
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19.1.5.18 i the action result parameter indicates success
or permanent error, the initiating error recovery entity shall
deiete its docket on receiving an F-CLOSE confirm from the
internal file service provider. Otherwise, the initiating error
recovery entity shall retain its docket and initiate recovery

pI UUUUUIHb

19.2 Recovery from errors

The following clauses specify the error recovery
procedures. These procedures are summarized in figures
at the start of each clause.

18.2.1.5 If a sending error recovery entity receives an F-
RESTART confirm it shall restart data transfer at the
recovery point given in the confirm.

19.2.1.6 Ifa reoeiving error recovery entity receives an F-
RESTART indication, and if it has not previously sent an F-
RESTART request which remains unconfirmed, it shall
issue an F-RESTART response, quoting a recovery point as

in 19.2.1.2.

18.2.1.7 If a receiving error recovery entity receives an F-

RESTART indication after sending an F-RESTART request

19.2.1 Class|l errors

19.2.1.1 If an error recovery entity detects a class | error
(see 18.1), it| shall issue an F-RESTART request to the
internal servicp provider.

N\

Data transmission >

/

-<—1— F-RESTART request

———1 F-RESTART response — =

e —

AN

Data transmission >

/

Figure 4 — Procedure for class | errors

19.2.1.2 If ah error recovery entity detects.a/class | error
(see 18.1) arjd the presentation resynchronize functional
unit has bedn successfully negotiated ‘and the restart
functional unit|has been successfully-negotiated then it shall
issue an F-RESTART request to_the IFS provider. If the
restart functignal unit is not{ayailable, but the recover
functional unif is available then-it shall perform a recovery
followmg the procedures described in 19.2.2.1. If the entity
is a receiving entity, the F:RESTART request shall include a
recovery poinfwhich.is\a checkpoint identifier such that:

a) if intermediate’ restart is not possible, it indicates
restart of the activity from the beginning, otherwise

and before receiving an F-RESTART confirm,| it shall
discard the primitive.

18.2.1.8 if the restart functional unit is not availgbie then
class | errors shall be handled as class Il'errors.

™~

N

Write or-Read procedure >

/

~<—>— F-CANCEL request

F-CANCEL response ———=

F-CLOSE request ———
grouped with
F-DESELECT request ——=

~<———F-CLOSE response
grouped with
-«<—— F-DESELECT response

F-RECOVER request ——=

-~<——— F-RECOVER response

AN

N

Read or Write procedure >

/

Figure 5 — Procedure for class Il errors|

b) it is the most recent checkpoint from the list in the
docket.
NOTE - The session synchronization point numbers are related to

the checkpoint identifiers by the synchronization offset (see section
three).

19.2.1.3 If the entity is a sending entity, it shall not include
a recovery point parameter in the F-RESTART request.

19.2.1.4 If a sending error recovery entity receives an F-
RESTART indication it shall send an F-RESTART
response, and restart data transfer at the checkpoint quoted
in the F-RESTART indication.

NOTE - No response should be expected in this case if an F-
RESTART request had been issued.
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NOTE - Figure 5 assumes that grouping of the F-CLOSE and F-
DESELECT primitives is being used. This will always be the case
in the file transfer service class.

19.2.2.1 If an error recovery entity detects a class |l error
(see 18.1) it shall issue an F-CANCEL request with an
action result parameter indicating a transient (or
recoverable) error with optional diagnostic.

19.2.2.2 If an error recovery entity receives an F-CANCEL
indication, it shall issue an F-CANCEL response.

18.2.2.3 If an initiating error recovery entity receives an
F-CANCEL indication with an action result parameter
indicating a class Il transient error, or an F-CANCEL
confirmation after having signalled a class Il transient error,
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it should issue an F-CLOSE request and an F-DESELECT
request, and on receiving the F-CLOSE confirm and F-
DESELECT confirm it should perform any necessary
corrective action. It should then perform an F-RECOVER
recovery as specified in 19.2.3.2 and following.

19.2.3 Class lll errors

AN

Read or Write procedure >

ISO 8571-4 : 1988 (E)

b) if the entity was acting as a receiving entity, the most
recent checkpoint identifier from the list in its docket.

19.2.3.3 A responding error recovery entity which
receives an F-RECOVER indication shall respond as
follows:

a) if it has a docket for the same activity identifier, issued
at the same location, and is prepared to continue the
activity, it shall issue an F-RECOVER response. It shall
include a recovery point which is:

1) if the entity was acting as a receiving entity, the

d

e

~<—1—— F-P-ABORT request —

——+— F-INITIALIZE request ——=

~<—1— F-INITIALIZE response

—+— F-RECOVER request — =

-<—— F-RECOVER response

AN

Read or Write procedure >

v

Figure 6 — Procedure for class lll errors

19.2.3.1 il an initiating error recovery entity detects a
class Ill errpr (by receiving an F-P-ABORT or by a'local
reinitializatign) it shall establish an association”to the
location recgrded in its docket by means of artexchange of
F-INITIALIZE primitives using the parameter values
recorded in| its docket when the FTAM regime was first
established.| If a diagnostic was ‘received with a
recommendgd retry time field and the_association cannot be
re-established, the entity should delay for the period of time
specified in [the diagnostic received. If none is specified, it
shall delay for a locally defined period of time and attempt
the associatfon establishment again.

NOTE - This|procedure $hould be repeated a locally determined

number of times before“abandoning the activity and deleting the
docket. '

19.2.3.2 hen'the association is established, the initiating

most recent checkpoint identifier irom Ihg list in its
docket;

2) if the entity was acting as a sending entity, equal to
the value received.

It shall then enter the state "data transfer] idle" and
proceed as specified in 19.2.3.5)

b) If it is not prepared do,-continue the activity but
because of local system considerations is likely to be able
to continue later, it shall-issue a F-RECOVER response
primitive with an action result parameter indicating a
transient error, and-optionally with a diagnostiq parameter
carrying a valué for recommended retry time.

c) If it does\not have a docket for the activity, or if its
recorded bulk data transfer numbers do not cqrrespond it
shall issue an F-RECOVER response primitive with an
action\result parameter indicating a permanent error, and
optionally a diagnostic indicating "activity identifier
tnknown".

19.2.3.4 |f an initiating error recovery entity r
F-RECOVER confirm primitive with an acfion result
parameter indicating a permanent error, it shall
own docket and:

a) if the docket state is "starting”, restart the¢ complete
activity by issuing an F-SELECT request, then an F-
OPEN request to the internal file service proyider as in
19.1.3.1.

b) if the state is "in progress” or "data transfef finishing",
issue an F-P-ABORT to the external file service user with
a result parameter indicating a permanent errof;

c) if the state is "finished", issue an F-CLOSH confirm to
the external file service user, indicating a |successful
completion, followed by an F-P-ABORT indicdtion to the
external file service user and an F-U-ABORT |request to
the internal file service provider, with a |diagnostic
parameter indicating the loss of selection.

19.23.5 |If the F-RECOVER confirm carries|an action
result indicati iti up their

entity shall issue an F-RECOVER request primitive, quofing
the activity identifier from its docket. It shall quote a
recovery point and a bulk data transfer number. The
checkpoint identifier quoted shall be:

a) if the entity was acting as a sending entity, the oldest
checkpoint identifier from the list in its docket;

respective roles as sender and receiver in the data transfer
procedure, starting with the F-READ or F-WRITE primitive
and followed by the F-DATA primitive after the agreed
recovery point. The receiver resumes the issue of F-DATA
indications to the external file service user at the first such
primitive which has not previously been issued.
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Section five: Abstract Syntax

20 Abstract Syntax Definition

This clause specifies the abstract syntax for the FTAM
protocol information.

NOTES
1 The syntax is defined. using a small collection of basic data
H H H | pu | 3

20.2 Primitive Types

The ASN.1 definition uses the following data types as they
are defined in ISO 8824

a) Simple types
1) BOOLEAN;

types that are a|

pendent:
2 The means |by which FTAM protocol information is to be

transferred (as P-DATA or as user data on other presentation or
ACSE service primitives) is defined in sections two and three.

20.1 Conventions

The abstract syntax is defined using the notation specified
in ASN.1 (Abgtract Syntax Notation One) defined in 1SO
8824.

For each of tHe FTAM service parameters which is to be
transferred by|an FTAM PDU, there is a PDU field (an
ASN.1 NamedType) with the same name as the
corresponding |service parameter (see ISO 8571-3), except
for the differences required by the use of ASN.1, which are
that blanks ar¢ replaced by hyphens and capitals by their
corresponding | lower case letters, e. g. "Contents Type"
becomes "contents-type".

The same nanling convention is used to define the types of
the file attributes (see ISO 8571-2).

2) INTEGER,;
3) BIT STRING; OCTET STRING;
NULL;
GraphicString;
GeneralizedTime;
EXTERNAL;
8) OBJECT IDENTIFIER;
9) ObjectDescriptor
b) Structured types
1) SEQUENGE;
2) SEQUENCE OF;
3) SET;
4) SET OF;
5)\ CHOICE;
6) Tagged

I
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20.3 ASN.1 Module Definition

ISO 8571-4 : 1988 (E)

The comments in this ASN.1 module definition form part of the standard, and shall be implemented.

A cross-reference of the module definition is included in annex C.

—— Only the valid combinations
functional-units
attribute—groups
shared—-ASE—-information
ftam—quality-of-service
contents—type-list
initiator—identity
account
filestore—password
checkpoint—window

F-INITIALIZE-response ::= SEQUENCE
state—-result

action—-result

protocol-version
implementation—inférmation

VD WWWWWNNMNMNMNNDMNNMNDNON
S WO OWOJInUuds WN RO

¢

36 presentation—context—-management
37 service-class

38 ——= Only the-~wvalid combinations
39 functional>units

40 attributesgroups

41 shared—-ASE—information

42 ftam—quality—-of-service

43 contents—type-list

44 diggnostic

45 checkpoint—-window

46

1 IS08571-FTAM DEFINITIONS ::=

2

3 BEGIN

4

5 PDU ::= CHOICE { FTAM—-Regime—PDU, File-PDU, Bulk~Data-PDU }

[

7 'TAM—-Regime—PDU ::= CHOICE {

8 f-initialize-request [0] IMPLICIT F-INITIALIZE-request,

9 f-initialize-response [1] IMPLICIT F-INITIALIZE-response,
10 f-terminate—request [2] IMPLICIT F-TERMINATE-request,
11 f-terminate—-response [3] IMPLICIT F-TERMINATE-response,
12 f—u—-abort-request [4] IMPLICIT F-U-ABRORT-request,
13 f-p-abort-request [5] IMPLICIT F-P-ABORT-request }
14
15 F—-INITIALIZE-request ::= SEQUENCE ({

16 protocol—-version Protocol-Version DEFAULT { version-1 },
17 implementation-information Implementation-Information OPTIONAL,
18 presentation—context-management [2] IMPLICIT BOOLEAN DEFAULT FALSE,
19 service—-class Service~Class DEFAULT { transfer-class },

as specified in{ISO 8571-3 are allowed
Functional-Unikts,
Attribute-GEoups DEFAULT ({},
Shared—-ASE~Information OPTIONAL,
FTAM—Quality—-Of—-Service,
Contents—Type-List OPTIONAL,
UserzIdentity OPTIONAL,

Aceount OPTIONAL,

Password OPTIONAL,

[8] IMPLICIT INTEGER DEFAULT 1 }

{
State—Result DEFAULT success,

Action—Result DEFAULT success,
Protocol-Version DEFAULT { version-l },
Implementation—-Information OPTIONAL,
[2] IMPLICIT BOOLEAN DEFAULT FALSE,
Service—Class DEFAULT { transfer-—class },
as specified in ISO 8571-3 are allowed
Functional-Units,

Attribute—Groups DEFAULT {},
Shared—-ASE-Information OPTIONAL,
FTAM—-Quality—Of—-Service,
Contents-Type-List OPTIONAL,
Diagnostic OPTIONAL,

[8] IMPLICIT INTEGER DEFAULT 1 }

Figure 7 — FTAM regime PDUs
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Protocol-Version ::= [0] IMPLICIT BIT STRING { version-1 (0) }

Implementation-Information ::= [1] IMPLICIT GraphicString

—— this parameter is provided solely for the convenience of implementors needing

—— to distinguish between implementations of a specific version number on different

—— equipment, it shall not be the subject of conformance test.

Service—Class ::= [3] IMPLICIT BIT STRING

{ unconstrained-class (0),
management—class (1),
transfer—-class (2),
transfer—-and-management—class (3),
access—class (4) }

Functional-Units ::= [4] IMPLICIT BIT STRING
{ read (2),
write (3),
file—access (4),
limited-file-management (5),
enhanced—file-management (6),
grouping (7),
fadu-locking (8),
recovery (9),
restart—-data-transfer (10) }
—— Values 2 to 10 are chosen to align with numberifg)scheme used in ISO 8571

1
w

Attribute—Groups ::= [5] IMPLICIT BIT STRING
{ storage (0),

security (1),

private (2) }

FTAM—Quality—-Of-Service ::= [6] IMPLICIT,INTEGER

{ no-recovery (0},
class—l-recovery, (1),
class—2-recovery (2),
class—3-recovery (3) }

Contents~Type-List ::= [7] IMPLICIT SEQUENCE OF CHOICE
{ document-type-rnamé Document-Type—-Name,
abstract—-syntax—name Abstract-Syntax—Name }

F-TERMINATE-request_: = SEQUENCE ({
shared—-ASE—-information Shared-ASE-Information OPTIONAL }

F-TERMINATE—-response ::= SEQUENCE ({
shared-ASE-information Shared-ASE~Information OPTIONAL,
charging Charging OPTIONAL }

¥-U-ABORT+request ::= SEQUENCE {
aetion-result Action—Result DEFAULT success,
diagnostic Diagnostic OPTIONAL }

=F=ABURT=request ::= SEQUENCE {
action-result Action—Result DEFAULT success,
diagnostic Diagnostic OPTIONAL }
END

34
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ISO8571-FTAM DEFINITIONS ::=

BEGIN
File—PDU ::= CHOICE {
f-select—request [ 6] IMPLICIT F-SELECT-request,
f-select-response [ 7] IMPLICIT F-SELECT-response,
f-deselect—-request [ 8] IMPLICIT F-DESELECT-request,
f-deselect-response [ 9] IMPLICIT F-DESELECT-response,
f-create-request [10] IMPLICIT F-CREATE-request,
f-create—response [11] IMPLICIT F—-CREATE-response,
f-delete—request [12] IMPLICIT F-DELETE-request,
f-delete—response [13] IMPLICIT F-DELETE-response,
f-read—-attrib-request [14] IMPLICIT F-READ-ATTRIB-request,
f-read—attrib-response [15] IMPLICIT F-READ-ATTRIB-response,
f-change—attrib—request [16] IMPLICIT F—-CHANGE-ATTRIB-request,
f-change—attrib—response [17] IMPLICIT F—-CHANGE-ATTRIB—response,
f-open—-request [18] IMPLICIT F-OPEN-regquest,
f-open—-response [19] IMPLICIT F-OPEN-response,
f-close—request [20] IMPLICIT F-CLOSE-request(
f-close—response [21] IMPLICIT F-CLOSE-respQnse,
f-begin—-group-request [22] IMPLICIT F-BEGIN-GROUP-request,
f-begin—-group-response [23] IMPLICIT F-BEGIN-GRQUP-response,
f-end—group—-request [24] IMPLICIT F-END-GRQUP-request,
f-end—group—response [25] IMPLICIT F-END=GROUP-response,
f-recover—request [26] IMPLICIT F-RECOVER-request,
f-recover—-response [27] IMPLICIT F—-RECOVER-response,
f-locate-request [28] IMPLICIT F=LOCATE-request,
f-locate-response [29] IMPLICIT (F-LOCATE-response,
f-erase-request [30] IMPLICIT F-ERASE-request,
f-erase—response [31] IMPLICIT F—-ERASE-response }
F—~SELECT-request ::= SEQUENCE {
attributes Select-Attributes,
requested-access Access<Request,
access—passwords Access-sPasswords OPTIONAL,
concurrency-control Concurrency—Control OPTIONAL,
shared—-ASE-information Shared-ASE-Information OPTIONAL,
account Account OPTIONAL }
F—-SELECT-response ::= SEQUENCE ({
state—-result State—Result DEFAULT success,
action-result Action—Result DEFAULT success,
attributes Select—-Attributes,
shared—-ASE~information Shared-ASE-Information OPTIONAL,
diagnostic Diagnostic OPTIONAL }
F—-DESELECT~request ::= SEQUENCE {
shared<ASE-information Shared—ASE-Information OPTIONAL }
'—DESELECT-response ::= SEQUENCE ({
action—-result Action—Result DEFAULT success,
charging Charging OPTIONAL,

—— Present if and only if the account field was present on

—— the PDU which established the selection regime.
shared—-ASE-information Shared—-ASE-Information OPTIONAL,
diagnostic Diagnostic OPTIONAL }

Figure 8 — File selection and file open regime PDUs
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F—~CREATE-request ::= SEQUENCE ({
override {6] IMPLICIT INTEGER
{ create—failure (0),
select—-old-file (1),
delete—and—create—-with—ocld—-attributes (2},
delete—and—-create-~with—new—attributes (3) }
DEFAULT create—failure,
initial-attributes Create—Attributes,
create-password Password OPTIONAL,

—— Present is an additional password to the filestore password
—— is required to allow the file creation.

requested-access Access—Request,
access—passwords Access—-Passwords OPTIONAL,
—— Present only if required to satisfy access control

At rmamn st A meed add e £27 o
feguiremenct Oon €Xisting ri.e.

concurrency—control Concurrency—~Control OPTIONAL,
shared—-ASE-information Shared-ASE-Information OPTIONAL,
account Account OPTIONAL }
H~CREATE-response ::= SEQUENCE {
state-result State—Result DEFAULT success,
action-result Action—Result DEFAULT success,
initial—-attributes Create-Attributes,
shared—-ASE-information Shared-ASE-Information OPTIONAL,
diagnostic Diagnostic OPTIONAL }

F|-DELETE-request ::= SEQUENCE ({
shared—-ASE-information Shared-ASE-Information“~YOPTIONAL }

F-DELETE-response ::= SEQUENCE {

action-result Action-Result _DEFAULT success,
shared—-ASE~information Shared—-ASE-Information OPTIONAL,
charging Charging OPTIONAL,

diagnostic Diagnostid OPTIONAL }

F~-READ-ATTRIB—request ::= SEQUENCE ({
attribute—-names [0] IMPLICIT BIT STRING
-— Kernel group
{ read—-filename\\O0),
read-permitted—-actions (1),
read—-contents-type (2),
—— Storage group
readyrstorage—account (3),
readwdate—and-time—of—-creation (4),
read—-date—and-time—of-last-modification (5),
read—date—and-time—of—-last—read-access (6),
read—date—and-time—of-last—attribute-modification (7),
read-identity—of—-creator (8),
read-identity—of-last-modifier (9),
read—identity-of-last—reader (10),
read-identity-of-last—attribute-modifier (11),
read-file—availability (12),

read—filesize (13),
read—-future-filesize (14),

-— Security group
read—access—control (15),
read—-legal—qualifications (16),

—-— Private group
read-private-use (17) } }
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F~READ-ATTRIB-response ::= SEQUENCE ({
action—result Action-Result DEFAULT success,
attributes Read—-Attributes OPTIONAL,

—— Password values within access control can not be read by means of
—— the read attribute action. Whether other parts of the access control
—— file attribute can be read by means of the read attribute action is
—— decided locally by the responding entity, and it shall not be the
—— subject of conformance test.

diagnostic Diagnostic OPTIONAL }

F—CHANGE—-ATTRIB-request ::

koo Yool ol 2
aTorIIouTtes CIranrge

SEQUENCE {

—) N Y
crrouces |

o
T

F'—~CHANGE-ATTRIB-response ::= SEQUENCE ({
action—-result Action—-Result DEFAULT success,
attributes Change—Attributes OPTIONAL,

—— Password values within access control attribute are nevér/returned.
—— Other attributes are returned as an implementation chdice.

diagnostic Diagnostic OPTIONAL }
"—~OPEN—-request ::= SEQUENCE {
processing—mode [0] IMPLICIT BIT STRING

{ f-read (0),
f-insert (1),
f-replace (2),
f-extend (3),
f-erase (4) } DEFAULT { f=>read },
contents—type [1] CHOICE {
unknown [0] IMPLICIT NULL,
proposed [1] Contents-—-Typé=Attribute },

concurrency-control Concurrency-Contrel OPTIONAL,
shared-ASE-information Shared-ASE-Information OPTIONAL,
enable-—fadu-locking [2] IMPLICIT\BOOLEAN DEFAULT FALSE,
activity-identifier Activity-Identifier OPTIONAL,

—= Only used in the recovery’ functiocnal unit.
recovery—-mode [3] IMPLICIT INTEGER

{ none (O
at-start—-of-file (1),
atsany-active—checkpoint (2) } DEFAULT none,

remove—contexts [4] IMPLICIT SET OF Abstract—-Syntax—Name OPTIONAL,

define—contexts [5] IMPLICIT SET OF Abstract-—Syntax—Name OPTIONAL }
F—-OPEN-response ::¥ SEQUENCE ({

state-result State—~Result DEFAULT success,

action—result Action—~Result DEFAULT success,

contents—type [1] Contents-Type-Attribute,

concurreficy=control Concurrency—Control OPTIONAL,

shared-ASE-information Shared-ASE-Information OPTIONAL,

diagdostic Diagnostic OPTIONAL,

recovery-mode [3] IMPLICIT INTEGER

{ none (0),
at-start-of-file (1),

at=—anx—act+iva=chaaol 3 + (2 1 I‘\'DF?\"'IT"T‘
xpoXH A A oo

4
presentation—action [6] IMPLICIT BOOLEAN DEFAULT FALSE }
—— this flag is set if the responder is going to follow this response by
—— a P—ALTER-CONTEXT exchange

4

F—-CLOSE-request ::= SEQUENCE ({
action—result Action—Result DEFAULT success,
shared-ASE-information Shared-ASE-Information OPTIONAL,
diagnostic Diagnostic OPTIONAL }

Figure 8 (continued) — File selection and file open regime PDUs
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285 F~CLOSE-response ::= SEQUENCE ({
o Y-V - amde d aen_aam mea ) de Namde & o T msnlde TMTTOATIT M e e = =
&0V acCLail™T L oulLe ACLLOILITRACOULL vVoaraAaval SUCCE oSS,
287 shared-ASE-information Shared-ASE-Information OPTIONAL
288 diagnostic Diagnostic OPTIONAL }
289
290 F-BEGIN—-GROUP-request ::= SEQUENCE {
a1 e lmem ol T rni TMDT TATM TAMRADTDR 1
< F 4 CIILTColIOVLU LVl LDl dd ANIDOOORN
292
293 F~-BEGIN-GROUP~response ::= SEQUENCE { }
294 —— No elements defined, shall be empty
295
o Yo ¥ay o TIATT MATATID —— e e P QDATITAI AT ] 1
&L I0 r _LLVU_URUUI—LEqUCSL e DSOWYVLNLD 1 i3
297 —— No elements defined; shall be empty
298
2Q90 =N D=CRONTDmrasnansae s += QRATITNCE [ 1
299 FI-END-GROUP—-response ::= SEQUENCE { )}
300 —~—= No elements defined, shall be empty
2Nn1
L2Vl
302 F—_ECOVER—request ::= SEQUENCE {
303 activity-identifier Activity-Identifier,
04 hintllbetramefaranmiimbhar 01 TMDT.TCOTT TNTERGSER
304 bulk-transfer-number {0] IMPLICIT INTEGER,
305 requested-access Access—-Request,
2nNne I mm e a a o e e A o = o h » PR K. [P ADMTAMT T
2VO dbbtbb_dewaLub HCCEeSSTrasSSwOoLAsS VUrlluihal,
307 recovery-point [2] IMPLICIT INTEGER DEFAULT O,
308 —— zero indicates beginning of file
N0 —_ noint after last checlbrnaint indicatres and &F File
308 pecint after last checkpoint indicates end of )file
310 remove—contexts [31 IMPLICIT SET OF Abstract-Syntax—Name OPTIONAL,
211 P P PR S S ran TAAT TATM omm AT ML L h [P R | ATMT AV T
2 LdL QelLlne—Colitexes L<41] ldMruicll oSkl LUr A.Dstract—byntax—'mdme VELLIUNAL |
312
313 H-RECOVER~-response ::= SEQUENCE ({
M4 stata—rasinl+ QtataDacinl + NETATITVT, &Avimmaas
314 state—result State—Result DEFAULT\ success,
315 action-result Action-Result DEFAULT success,
214 ——mde mmde o A P AL 4 Moo SRl ot _a
~ 40 CO. ll_t:.l.lk_b_t._yPE L4] L O ll_ean—'Lype—ALC J.Dute,
317 recovery-point [2] IMPLICIT INTEGER DEFAULT O,
318 —— zero indicates beginning off file
219 — rnaint after last checknoint” 1ndicatas and oFf f£ila
219 peint after last checkpoint’ indicates end of file
320 diagnostic Diagnostic,OPTIONAL,
221 b r- TEHEMATM MAATIIAAN ATTIATIT M TAT O 1
pepany Lo LUl l DUVLLRAN LDERrAVLL PALOL |
322 he responder is going to follow this response b
323 xchange
324
325 : {
2% A o - 2ol 2 3 4L TIATNPT T O 4t
& &L 0 J.-LJ.U acCess—daca~unlc—iae lLle EMU_LQEUClty,
327 fadu-lock FADU-Lock OPTIONATL }
328
320 F=T.0CATE —rasrnangal « e= QCRANITNCOL
329 H~LOCATE-response) ::= SEQUENCE
330 action—-result Action—-Result DEFAULT success,
221 3T acame=a't o A mde o e 2 A 2 AL L. TIATTI T A L L ATIMITANAT
oJ4 Liie—acgess—qaaca—umn L7idellllily rabv—iaencaity VLVr1lIlUNAL,
332 diagngstic Diagnostic OPTIONAL }
333
334 H-ERASE=request ::= SEQUENCE ({
335 file—-access—data—unit-identity FADU-Identity }
224
~ O
337 F~ERASE-response ::= SEQUENCE {
338 action-result Action-Result DEFAULT success,
339 diagnostic Diacneostic OPTTONAT, )
339 diagnostic Diagnestic OPTIONAL }
340
241 hnk Ni Y
~ L LNy
Fiaura 8 {cantinuad) __ Fila calantion and fila anan rasima DDlle
rigure 3 (continued) — File seiection and file cpen regime PDUs
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ISO8571-FTAM DEFINITIONS ::=
BEGIN

Bulk-Data—~PDU ::= CHOICE {
f-read-request [32] IMPLICIT F-READ-request,
f-write-request [33] IMPLICIT F-WRITE-request,
—— There is no F-DATA FPDU, the contents of a file
—— are transferred in a diferent presentation context
—— and there is therefore no need to define the types
~= of file contents in the FTAM PCI abstract syntax.

—= Fille contents data are carried in values of the

—- data type Data-Element as defined in ISO 8571-2
f-data—end-request [34] IMPLICIT F-DATA-END-request,
f-transfer—end-request [35] IMPLICIT F-TRANSFER-END-request,
f-transfer—end-response [36] IMPLICIT F-TRANSFER-END-response,
f-cancel-request [37] IMPLICIT F-CANCEL-request,
f-cancel-response [38] IMPLICIT F-CANCEL-response,

~— There is no F~CHECK PDU
f-restart-request [39] IMPLICIT F-RESTART-requést;
f-restart—-response [40) IMPLICIT F-RESTART-respoifise }
"~READ-request ::= SEQUENCE ({
file-access—data—unit—identity FADU-Identity,
access—context Access—Context,
fadu-lock FADU-Lock OPTIONZAL }

F~WRITE-request ::= SEQUENCE ({
file—access—data-unit—operation [0] IMPLICIT INTEGER
{ insert (0),
replace (1),
extend (2) },
file-access—data—unit-identity FADUrIdentity,
fadu—-lock FADU-Lock OPTIONAL }

F—~DATA-END-request ::= SEQUENCE ({
action-result Action-Result\'DEFAULT success,

diagnostic Diagnostic OPTIONAL }

F—~TRANSFER-END-request /= SEQUENCE ({
shared-ASE-informatien Shared-ASE-Information OPTIONAL }

F~TRANSFER~END~-response ::= SEQUENCE ({

action-result Action-Result DEFAULT success,

shared-ASE=information Shared-ASE-Information OPTIONAL,

diagnosti<¢ Diagnostic OPTIONAL }
F—CANCEL~xequest ::= SEQUENCE {

action“result Action—Result DEFAULT success,

shared—-ASE-information Shared-ASE-Information OPTIONAL,

diagnostic Diagnostic OPTIONAL }
"~CANCEL-response ::= SEQUENCE {

action—result Action—Result DEFAULT success,

shared-ASE-information Shared-ASE-Information OPTIONAL,

diagnostic Diagnostic OPTIONAL }
F-RESTART-request ::= SEQUENCE {

checkpoint—~identifier [0] IMPLICIT INTEGER }

F-RESTART-response ::= SEQUENCE (
checkpoint—identifier [0] IMPLICIT INTEGER }

END

Figure 9 — Bulk data transfer PDUs
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Ab

Ac

571-FTAM DEFINITIONS ::=

N

stract—-Syntax—Name ::= [APPLICATION O] IMPLICIT OBJECT IDENTIFIER

cess—Context ::= [APPLICATION 1] IMPLICIT SEQUENCE ({
access—context [0] IMPLICIT INTEGER
{ hierarchical-all-data-units (0), —— HA
hierarchical—no-data-units (1), —— HN
flat—-all-data—-units (2), -— FA

frat=one=rever=data—units (3, == FL
flat-single—-data-unit (4), -- FS
unstructured-all-data—-units (5), -— UA
unstructured-single~data—-unit (6) }, —-—- US
level—number [1] IMPLICIT INTEGER OPTIONAL }
—— Present if and only if flat-one—level-data-units
—— (access context FL) is selected.
—— As defined in ISO 8571-2

Agcess—Passwords ::= [APPLICATION 2] IMPLICIT SEQUENCE {

Agcess—Request :

Ad

read—-password [0] IMPLICIT Password,
insert-password [1] IMPLICIT Password,
replace-password [2] IMPLICIT Password,
extend—password [3] IMPLICIT Password,
erase—password [4] IMPLICIT Password,
read—attribute—password [5] IMPLICIT Passwordy,
change—attribute—-password [6] IMPLICIT Passwoxd,
delete—password [7] IMPLICIT Password }

:= [APPLICATION 3] IMPLICIT BIT STRING
{ read (0),

insert (1),

replace (2),

extend (3),

erase (4),

read—attribute\N(5),

change—attribute (6),

delete—-file- (7) }

count ::= [APPLICATION\ 4] IMPLICIT GraphicString

Agtion-Result ::= [APPLICATION 5] IMPLICIT INTEGER

{ success) (0),
transient—error (1),
pérmanent—error (2) }

Adqtivity—-Identifier ::= [APPLICATION 6] IMPLICIT INTEGER

Agplication-Entity-Title ::= [APPLICATION 7] ACSE~1.AE-title

—> As defined in ISO 8650

Change—Attributes—+={APPLICATION 8] —IMPEICTIT SEQUENCE—

Kernel group

filename [ 0] IMPLICIT Filename-Attribute OPTIONAL,
Storage group

storage—account [ 3] Account-Attribute OPTIONAL,
file—availability [12] File—Availability-Attribute OPTIONAL,
future—filesize [14] Filesize—Attribute OPTIONAL,

Security group

access—control [15] Access—-Control—-Change—Attribute OPTIONAL,
legal—qualification [16] Legal-Qualification—Attribute OPTIONAL,

—-— Private group

private-—use [17] Private-Use—Attribute OPTIONAL }

40

Figure 10 — Application wide types



https://standardsiso.com/api/?name=8636a0d583f5d24379c39b7eba973680

ISO 8571-4 : 1988 (E)

471
472
473
474
475
476
477
478
479
480
481
482
483
484
485
486
487
488
489
490
491
492
493
494
495
496
497
498
499
500
501
502
503
504
505
506
507
508
509
510
511
512
513
514
515
516
517
518
519
520
521
522
523
524
525
526
527
528
529
530
531
532
533
534

Charging ::= [APPLICATION 9] IMPLICIT SEQUENCE OF SEQUENCE {
resource—identifier [0] IMPLICIT GraphicString,
charging-unit [1] IMPLICIT GraphicString,
charging-value [2] IMPLICIT INTEGER }

Concurrency—Control ::= [APPLICATION 10] IMPLICIT SEQUENCE

{ read [0] IMPLICIT Lock,
insert [1] IMPLICIT Lock,
replace [2] IMPLICIT Lock,
extend [3] IMPLICIT Lock,
erase [4] IMPLICIT Lock,
read—accribuce [o) IMPLICIT Lock,
change—attribute [6] IMPLICIT Lock,
delete-file [7] IMPLICIT Lock }

Lock ::= INTEGER

{ not-required (0),
shared (1),
exclusive (2),
no—access (3) }

Constraint—Set—-Name ::= [APPLICATION 11] IMPLICIT ORJECT, I'DENTIFIER

Create—Attributes ::= [APPLICATION 12] IMPLICIT SEQUENCE ({

—— Kernel group
filename [ 0] IMPLICIT Filename-Attkibute,
permitted—actions [ 1] IMPLICIT Permitted-Adétions—Attribute,
contents—type [ 2] Contents—Type—Attrdbute,

—— Storage group
storage—account [ 3] Account-Attribute OPTIONAL,
file—availability {12] File—-Availability—Attribute OPTIONAL,
future~filesize [14] Filesize-Attribute OPTIONAL,

-— Security group
access—control [15] Access=Control-Attribute OPTIONAL,

legal-qualification [16] Legal—Qualification—-Attribute OPTIONAL,
—— Private group
private—use [17] Private-Use—Attribute OPTIONAL }

Diagnostic ::= [APPLICATION 13] IMPLICIT SEQUENCE OF SEQUENCE {
diagnostic—type [O0}~IMPLICIT INTEGER
{ informative’ (0),

transient” (1),

permanent (2) 1},
error—identififer [1] IMPLICIT INTEGER,

—— As_défined in ISO 8571-3

error—obseéerver [2] IMPLICIT Entity-Reference,
error—sodrce [3] IMPLICIT Entity—-Reference,
suggestéd—delay [4] IMPLICIT INTEGER OPTIONAL,
further—details [5] IMPLICIT GraphicString OPTIONAL }

Entity-Reference ::= INTEGER

{ no—categorization—possible (0),

initiating—file—service-user (1),
initiating-file—protocol-machine (2),
service—supporting—the~file-protocol-machine (3),
responding-file—protocol-machine (4),
responding—file—service—user (5) }

—— NOTE
—— 1. The values 0 and 3 are only valid as values in error-—source

—— 2. The value 5 corresponds to the virtual filestore.

Document—-Type—Name ::= [APPLICATION 14] IMPLICIT OBJECT IDENTIFIER

Figure 10 (continued) — Application wide types
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FADU-Identity ::= [APPLICATION 15] CHOICE
{ first-last [0] IMPLICIT INTEGER { first (0), last (1) },
relative [1] IMPLICIT INTEGER { previous (0), current (1), next (2)

begin-end [2] IMPLICIT INTEGER { begin (0), end (1) },
single—name [3] IMPLICIT Node-—Name,
name-list [4] IMPLICIT SEQUENCE OF Node-Name,
fadu-number [5] IMPLICIT INTEGER }

—— As defined in ISO 8571-2

Node—Name ::= EXTERNAL

ba

—— The type to be used for Node-Name is defined in 1SO8571-FADU

FADU-Lock ::= [APPLICATION 16] IMPLICIT INTEGER
{ off (0), on (1) }
P3ssword ::= [APPLICATION 17] CHOICE { GraphicString, OCTET STRING ,}
Rg¢ad—-Attributes ::= [APPLICATION 18] IMPLICIT SEQUENCE ({
-1 Kernel group
filename [0] IMPLICIT Filename—Attribute (OPTIONAL,
permitted—actions [1] IMPLICIT Permitted-Actions—-Attribute OPTIONAL
contents—-type [2] Contents-Type—-Attribute OPTIONAL,
-1 Storage group
storage—account [3] Account-Attribute OPTIONAL,

date—and-time—-of-creation [4] Date—and-Time-Attribute OPTIONAL,
date—and-time—of~last-modification

[5] Date—and-Time—-Attribute OPTIONAL,
date—and-time—-of-last—-read—access

[6] Date—and-Time=Attribute OPTIONAL,
date—and-time—of-last—attribute-modification

[7] Date-and~Time—-Attribute OPTIONAL,
identity—of—creator [8] User—Identity-Attribute OPTIONAL,
identity-of-last-modifier [9] Usex=Identity-Attribute OPTIONAL,
identity-of-last-reader [10] User-Identity-Attribute OPTIONAL,
identity~of-last—attribute-modifier

[ T]\User—Identity-Attribute OPTIONAL,

file—availability [127 File—Availability-Attribute OPTIONAL,
filesize [13] Filesize—Attribute OPTIONAL,
future—filesize [14] Filesize—Attribute OPTIONAL,
=<1 Security group
access—control [15] Access—Control—-Attribute OPTIONAL,
legal—-qualification [16] Legal—Qualification—Attribute OPTIONAL,
-1 Private group
private—use [17] Private-Use—-Attribute OPTIONAL }
Sdlect—-Attribttes ::= [APPLICATION 19] IMPLICIT SEQUENCE {

-1 Kernel grioup
filename [0] IMPLICIT Filename—-Attribute }

SHaréd-ASE-Information ::= [APPLICATION 20] IMPLICIT EXTERNAL
== This field may be used to convey commitment control as

4

—— as described in ISO 8571-3
State—Result ::= [APPLICATION 21] IMPLICIT INTEGER
{ success (0),
failure (1) }
User—Identity ::= [APPLICATION 22] IMPLICIT GraphicString

END
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ISO8571~-FTAM DEFINITIONS ::=
BEGIN

Access—Control—-Attribute ::= CHOICE {
no-value—available [0] IMPLICIT NULL,
—— Indicates partial support of this attribute.
—= This value shall only appear in response PDUs
actual-values [1] IMPLICIT SET OF Access—Control-Element }
—— The semantics of this attribute is described in ISO 8571-2

TT= CHOITE {
no-value—available [0] IMPLICIT NULL,
—= Indicates partial support of this attribute.
== This value shall only appear in response PDUs
actual-values [1] IMPLICIT SEQUENCE ({
insert-values [0] IMPLICIT SET OF Access—Control-Element OPTEONAL,
—— This field is used by the change attribute actions 'to indicate
—— new values to be inserted in the access control file attribute
delete-values [1] IMPLICIT SET OF Access—Control-Element OPTIONAL} }
—— This field is used by the change attribute action to indicate
—— old values to be removed from the access control file attribut
—— The semantics of this attribute is described in IFSO 8571-2

Access—Control-Element ::= SEQUENCE {
action~list [0] IMPLICIT Access—Requestj
concurrency-access [l1] IMPLICIT Concurrency—-Aécess OPTIONAL,
identity [2] IMPLICIT User-Identilty) OPTIONAL,
passwords [3] IMPLICIT Access—Passwords OPTIONAL,
location [4] IMPLICIT Application-Entity-Title OPTIONAL }
Concurrency—Access ::= SEQUENCE {
read [0] IMPLICIT Concurrency-Key,
insert [1] IMPLICIT Concurrency-Key,
replace [2]), IMPLICIT Concurrency-Key,
extend [3]» IMPLICIT Concurrency-Key,
erase (4] IMPLICIT Concurrency-Key,
read—attribute [5] IMPLICIT Concurrency-Key,
change—attribute [6] IMPLICIT Concurrency-Key,
delete—file [7] IMPLICIT Concurrency-Key }

=_BIT STRING

{_not-required (0),
shared (1),
exclusive (2),
no—access (3) }

Concurrency-Key ::

hccount—-Attribute ::= CHOICE {
no-valde—available [0] IMPLICIT NULL,
—— Indicates partial support of this attribute
—— This value shall only appear in response PDUs

A2

actual-values Account }
Contents-Type—-Attribute ::= CHOICE ({
document—type [0] IMPLICIT SEQUENCE ({
document—-type—name Document-Type-Name,
parameter [0] ANY OPTIONAL },

—— The actual types to be used for values of the parameter field

—— are defined in the named document type.

constraint—set—-and-abstract—-syntax [1] IMPLICIT SEQUENCE {
constraint—set-name Constraint-Set-Name,
abstract—-syntax—name Abstract—Syntaxz-Name } }

Figure 11 — File attribute types
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659 Date—and-Time—-Attribute ::= CHOICE {

660 no—-value—available [0] IMPLICIT NULL,

661 —— Indicates partial support of this attribute.
662 —= This value shall only appear in response PDUs
663 actual-values [1] IMPLICIT GeneralizedTime }

664

665 File-Availability—Attribute ::= CHOICE {

666 no—value—available [0] IMPLICIT NULL,

667 —— Indicates partial support of this attribute.
668 == This value shall only appear in response PDUs
669 actual-values [1] IMPLICIT INTEGER

670 —{ Immediate=availapbiIity (o)

671 deferred—availability (1) } }

672

673 Filename—-Attribute ::= SEQUENCE OF GraphicString

674

675 Filesize~Attribute ::= CHOICE {

676 no~value—available [0] IMPLICIT NULL,

677 —— Indicates partial support of this attribute.
678 —~ This value shall only appear in response PDUs
679 actual—-values [1] IMPLICIT INTEGER }

680

681 Lggal—Qualification-Attribute ::= CHOICE {

682 no-value—available [0] IMPLICIT NULL,

683 —— Indicates partial support of this attribute:
684 —— This value shall only appear in response{PDUs
685 actual-values [1] IMPLICIT GraphicString 4

686

687 Pgrmitted—-Actions—Attribute ::= BIT STRING

688 —— Actions available

689 { read (0),

690 insert (1),

691 replace (2),

692 extend (3),

693 erase (4),

694 read—-attribute (5),

695 change—attribute (&),

696 delete—file (7),

697 —— FADU-Identity groups available

698 traversal (8)5

699 reverse—traversal (9),

700 random—order (10) }

701

702 Private~Use—Attribute ::= CHOICE {

703 no—-value—availlable [0] IMPLICIT NULL,

704 —= Inddicates partial support of this attribute.
705 —= This'value shall only appear in response PDUs
706 abstractssyntax—-not—supported [1] IMPLICIT NULL,

707 ==~_Indicates, that abstract syntax is not available
708 actual=values [2] IMPLICIT EXTERNAL }
709

710 Uget=Identity—-Attribute ::= CHOICE ({

711 ro—value—avaitable—{01—IMPETCTFNULE;

712 == Indicates partial support of this attribute.
713 == This value shall only appear in response PDUs
714 actual-values User—-Identity }

715

716 | END

Figure 11 (continued) — File attribute types
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20.4 Abstract Syntax Definition

This International Standard assigns the ASN.1 object
identifier value
{ iso standard 8571 abstract-syntax (2) ftam-pci (1) }
as an abstract syntax name for the set of presentation data
values, each of which is a value of the ASN.1 type
ISO8571-FTAM.PDU. The corresponding ASN.1 object
descriptor value shall be
"FTAM PCI"

The ASN.1 object identifier and object descriptor values

1ISO 8571-4 : 1988 (E)

21 Application Context Name

For the purpose of being able to run an application which
only contains the ACSE and FTAM as ASEs, the object
identifier value

{ iso standard 8571 application-context (1) iso-ftam (1) }
and the object descriptor value

"ISO FTAM"
are assigned to an information object of type

ACSE-1.Application-context-name

{ joipt-iso-ccitt asnT (1) basic-encoding (1) |
and J

"Hasic Encoding of a single ASN.1 type"

(assigned tp an information object in ISO 8825) can be
used as a transfer syntax name with this abstract syntax.

as defined in ISO 8650.

NOTE - This definition is subject to refinement as a fesult of on-
going work within ISO in the area ofithe Applidation Layer
structure.
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Section six: Conformance

22 Conformance

A system claiming to implement the procedures specified in
this International Standard shall comply with the

requirements in 22.1 to 22.3.

22.1 Statement requirements

22.2 Static requirements

The system shall:
a) act in the roie of initiator or responder or both; (see
ISO 8571-1)
b) support at least the kernel group of attributes; (see

The followini shall be stated by the implementor:
a) which fjle service classes are supported;

[T PR I T U USRI SR 1Y
U} WI Ilbll IUIIDIIUI ial uris are bUPPUI weu,
c) which palues of the recovery mode parameter are

supported,| in those cases where any error recovery
procedureg are impiemented;

d) whether the system is capable of acting in the role of
initiator or fesponder or both;

e) whether the system is capable of acting in the role of
sender or fleceiver or both;

f) which |optional groups of attributes (storage or
security) afe supported,;

g) which |level of support is associated with each
individual attribute and its optional components (see ISO
8571-2);
h) the rarjge of values supported for each attribute for
which valugs are available;

i) which |[document types and/or which abstract and
transfer syntaxes for the transfer of file contents are
supported py the Open System on which the Application
Entity resides;

change bgtween separate accesses-using the FTAM
protocol;

I) any cirpumstances under(which the modifications to
the file contents or the values of the file atiributes by
FTAM prgtocol exchangés will not subsequently be
available f¢r use;

m) which pptional-parameters are supported, and the
range of values for-all parameters;

n) which haracter sets it supports for FTAM-PCI and for

Io>U) H'\'I1-/,|

¢) support at least the minimum range of valde¢s defined
for each attribute which is claimed to be-suppeprted (see
1ISO 857 1-2). The attributes in the, Kernel g[oup shall

always be supported;

d) support the transfer syntax derived from thg encoding
ruies specified in ISO 8825 and_named

{ joint-iso-ccitt asn] (1) basic-encoding (1)}

J

for the purpose, of’generating and interpreting FTAM
protocol information.

e) supportione or more of the allowable fife service
classes and the groups of file service functional units that
are implied by those file service classes;|no other
groupings of functional units shall be supported
f)’if the read and/or write functional unit is gupported,
the mapping of F-CANCEL to P-DATA must be supported
regardless of whether the mapping| to P-
RESYNCHRONIZE is also supported;

g) support the recovery mode parameter valup "start of
bulk data transfer" and the corresponding propedures it
any error recovery procedures are supported.

22.3 Dynamic requirements
The system shall:

a) follow all procedures relevant to each fundtional unit
that the system claims to implement. The procgdures are
specified in Annex A and sections two, three ang four;

b) support the mapping onto the presentatign service
defined in clauses 7 and 12;

c) execute any operations (whether invoked |using the
FTAM protocol or otherwise), which change the contents
or values of any attributes of a file, in a manner ponsistent
with virtual filestore operations (as defined in ISO 8571-

o) the range of values and their meaning and purpose,
for the Private Use attribute, if it is supported;

p) which diagnostic codes are used, and in what
circumstances.

2y —and—shait—update—the—vatues—of—any—supported
attributes accordingly;
d) for the purpose of testing, be capable of operating

without the use of the Private Use and Legal
Qualifications attributes.
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Annex A
Protocol state tables

(This annex forms part of the standard.)

A.1 introduction
In the event of a discrepancy becoming apparent in the
protocol described |n the body of this standard and the

A.1.1 System modei
There are four types of receivers and sources of incoming
and outgoing events (see figure 12):

protocol defchi In This Annex, this Annex is 10 1ake

precedence
These tablgs describe the operation of the basic file

protocol mpachine (FPM) and error recovery protocol
machine (FERPM).

The basic protocol tables are divided into three groups,

covering:
a) the FTIAM regime management protocol machine;
b) the filq regime management protoco! machine;

¢) the bulk data transfer protocol machine.

The initial dnd final states of the file regime management
protocol mpchine are also states of FTAM regime
managemerjt protocol machine. The initial and final states
of the bulk data transfer protocol machine are also states of
the file regime management protocol machine.

To provide formally complete and consistent description of
the FTAM protocol sequences of events are considered
indivisible in the model. That indivisibility ensures both that
the states used in the description are well defined and that
they are sufficient to describe the protocol.

The reception of a service primitive and the generation of
dependent [actions are considered to be an indivisible
action. Thel reception of an FPDU and the generation of
dependent jactions are considered to be an indivisible
action.

The indivisibility of actions may, in some(implementations,
cause certaln events from file service users to be invalid at
ice interface.

The conventions adopted in this)Annex are described

a) The internal file service user, which is the file error
recovery protocol machine (FERPM);
b) The external file service user - initiator-or rgsponder;
¢) The local system environment;

d) The underlying presentation® and ACSE service

providers. j
All primitives to/from the external file servicd user are
passed through as primitives to/from the internal ffile service

me b 4 Lhaaia O

I H DAL
user 1o ll (5] Udblh rrwi.

If the FERPM is not pull - that is, either the RES}RT or the

RECOVER functional unit is available - parametg¢rs needed
for error controly'and recovery may be added to these
primitives.
Signals to/from the local environment group togerlher events
signallingerrors and events signalling interactior)s amongst
the FERPM, its docket and its Iocai file system. These iocal
signals are

e) L-ERRABT — local signal indicating protodol or other

local errors leading to F-P-ABORT, with a jpermanent

error value in the action result parameter;

f) L-PABORT — local signal indicating that a F-P-
ABORT request PDU with a transient error vhlue in the
action result should be issued;

g) L-ERROR1, L-ERROR2 and L-ERROR3 — local
signals indicating class |, class Il and clasg il errors
respectively;
h) L-SUSPND — a local signal sent by the sepder in the
RESTART state to the local file system to ss:jrspend the
issuing of F-DATA request and F-DATA-END request
primitives;

to/from external

File error recovery
protocol machine

file service user

to/from internal
file service user

- E———eee S

(FERPM)
to/from local
environment

Basic protocol machine

(includes FERPM)

to/from presentation

or ACSE provider

Figure 12 — State machine system model
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i) L-RESUME — a local signal to the local file system to
resume the issuing of F-DATA request and F-DATA-END
request primitives when a sender has completed its
recovery from RESTART and is now back in DATA-XFER
state;

j) L-RESEND — a local signal from the FERPM to the
sending local file system. This signal includes the
negotiated restart checkpoint and eliminates the need to
store data values in the docket. Upon receipt of this local
signal the local file system can either

1) resend data from the checkpoint if the local file

e) the prefix "I-" (as in I-OPNRQ) indicates a primitive
issued by the FERPM to the FPM or vice-versa;

f) Where no prefix is used, the event is the receipt of an
FTAM PDU or, in the case of GRPRQ and GRPRP, a
grouped sequence of PDUs. The only exception is
"DATIN" which indicates a data value in user context in
the data transfer state.

g) The following suffices indicate the basic types of
primitives and PDUs:

"RQ" request

to generate the checkpoint; or

2) reserjd data from the start of the file if it has no
knowledge of the checkpoint generating algorithm. The
FERPM in the RESTART state will discard all data from
the locallfile system that occurs before the negotiated
checkpoint. The FERPM will only forward data past the
negotiated checkpoint to the FPM;

k) L-DATRQ — signal representing a re-issued F-DATA
request primitive from the local file system;

) L-DAERQ — signal representing a re-issued F-

becomes ayailable from the docket;

n) L-EORIN — end of restart indication signal indicating
that all checkpoint identifiers, "data-end” markers and all
data to be fesent have been sent;

o) L-GIVEUP — signal indicating that the responding
FERPM should abandon the recovery process. This is
introduced fso that if the initiating FERPM is unable to_re-
establish the association then the responding FERPM
can inform |ts users of the irrecoverable error.

p) L-ERRGTX — signal indicating that the P-ALTER-
CONTEXT |negotiation is unsuccessful. The.ertror is to be
processed following the F-OPEN or F-RECOVER confirm
as applicabje.

A.1.2 Incoming Events

Events in the(tables are depicted by abbreviated names. A
list of these |abbreviations, afrariged alphabetically within
categories, precedes each table. Wherever possible, these
events have been arranged-in the order in which a normal
error-free sequence of @vents would occur.

It is assumed that(incoming PDUs have been extracted
from the user|data fields of Presentation or ACSE indication
or confirm primitives prior to being considered as incoming

N rrdication
"RP" response
"CF" confirm

A.1.3 Outgoing Events

The same naming conventions are’Used for outgoihg events
as for incoming events. Where the outgoing evént is the
issue of a PDU, it will normally’ give rise to thq similarly
named incoming event for \the other protocol e}tity. For
example, the outgoing ‘event SELRP of the rgsponding
entity will become the. incoming event SELRR for the
initiating entity.

A.1.4 States

The suffix ":PD" indicates a pending state, waiting|for some
known primitive or PDU type. The sulffix "-EX" indicates an
expectant state in FERPM, waiting for some [expected
primitive.
The prefix "P-" normally indicates waiting for a| primitive
from the Presentation Service provider. Similarly, the prefix
"F-" indicates waiting for a primitive from the EF$ user. If
neither of the above prefices is used, the state| normally
indicates waiting for a PDU, or a non-pending stats.

A.1.5 Predicates

The following symbols used in predicates have thgir normal
Boolean algebraic meanings:

& AND
| OR
~ NOT

An incoming event may satisfy more than one prddicate, in
which case the conditional actions for satisfied gredicates
will be executed.

Some actions may be conditional upon the neggtiation of
particular service functional units;

those in the FPM are:

events.

The following naming conventions are used:
a) The prefix "F-" (as in F-INIRQ) indicates a primitive
issued by the external file service (EFS) user or issued by
the FERPM to the EFS user;

b) The prefix "P-" (as in P-CONRQ) indicates a primitive
issued by the Presentation Service (PS) provider.

¢) The prefix "A-" (as in A-PABIN) indicates a primitive
issued by the ACSE provider;

d) the prefix "L-" (as in L-ERRABT) indicates a local
signal from the FPM or the FERPM to the local system or
from the local system environment to the FPM or the
FERPM;
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U1t: Kernel functional unit

uz2: Read functional unit

Us: Write functional unit

U4: File access functional unit

Us: Limited management functional unit
Ue: Enhanced management functional unit

u7: Grouping functional unit
us: FADU locking functional unit
those in the FERPM are:

ug: Recovery functional unit
U10:  Restart data transfer functional unit
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A.1.6 Actions

Actions may be conditional on specified predicates, or they
may be unconditional. When a line in a "detailed entries”
specification commences with a predicate specifier followed
by a colon, this indicates that all actions on that line are
conditional upon the indicated predicate. An action may
consist of one or more of the following:

a) an outgoing event, indicated by its abbreviated name;

b) a specified action, indicated by a number in square
brackets [ ] and separated from any preceding items by a
comma,;

ISO 8571-4 : 1988 (E)

A.1.7 Implicit Action

The following entity actions have not been explicitly
specified in the State tables, but constitute part of the entity
behaviour:

a) A blank square in the table indicates an invalid event.

b) Unless otherwise stated in the tables, an invalid event
would cause the action specified in 10.2 to be executed.

c) The Presentation Service is used throughout to
identify "active” FTAM PCI from data with an equivalent
encoding, but in a "passive” user data context.

c) a spegified qualifier, indicated by a number in square
brackets |[] following a preceding item without an
intervening comma;

Actions and qualifiers are described in a single list
preceding the table.
The next state which the protocol entity will enter is

indicated by an arrow preceding a state name, e.g.
" SELECTED". For the null transition back to the current
state, the notation " same state”.

Once a stat¢ change occurs, all subsequent actions in that
entry are igrjored.

o) ;

connection. If the check fails, the procedures
violation specified in 10.2 are followed,

A.1.8 Additional State Information

means of specifying the“entity state when a co
PDU group is outstanding.
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A.2 FTAM regime management protocol machine (Kernel functional unit)

A.2.1 States - FTAM regime management

UNINITIALIZED FTAM regime ended.

INITIALIZE-PD Initialize pending; wait for initialize response PDU.

INITIALIZED FTAM regime started.

TERMINATE-PD Terminate pending; wait for terminate response PDU.

-INITIALIZE-PD Initialize pending; wait for F-INITIALIZE response primitive from the internal file service user

I-TERMINATE-PD Terminate pending; wait for F-TERMINATE response primitive from the internal file service User

ANY-OTHER Any ;ther state of the file regime management protocol machine or the bulk'data transfef protocol
machine.

A.2.2 Incoming events - FTAM regime management
In the following lists, the functional unit in which the event occurs is included after the name, where applicable.

A.2.2.1 Incoming events — PDUs

UABRQ  U{Abort request PDU (on A-ABORT indication primitive) U1
PABRQ  P-Abort request PDU (on A-ABORT indication primitive) "
INIRQ Inttialize request PDU "
INIRP Initialize response PDU "
TERRQ Tgrminate request PDU "
TERRP  Tgrminate response PDU "

A.2.2.2 Incoming events from the internal file.service user

I-UABRQ ~-U-ABORT request primitive
-INIRQ F-INITIALIZE request primitive
I-INIRP F-INITIALIZE response’ primitive
I-TERRQ F-TERMINATE tequest primitive
I-TERRP ~-TERMINATE response primitive

A.2.2.3 Incoming events from the ACSE provider
A-PABIN A-P-ABORT indication primitive

A-ABIN A-ABORT indication primitive without user data

A-ASSCF  A-ASSOCIATE confirm primitive without user data (with result indicating reject by ACSE or presentation
service provider)

A.2.2.4 Incoming events from the local system

L-ERRABT  Local signal indicating error leading to abort

L-PABORT  Local signal indicating that a F-P-ABORT request PDU and a F-P-ABORT indication primitive to the internal
file service user, both with a transient error value.
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A.2.3 Outgoing events — FTAM regime management

A.2.3.1 Outgoing events — PDUs

1SO 8571-4 : 1988 (E)

UABRQ U-Abort request PDU

PABRQ P-Abort request PDU

INIRQ Initialize request PDU

INIRP Initialize response PDU

TERRQ Terminate request PDU

TERRP Terminate response PDU

A.2.3.2 Outgoing events to the internal file service user

I-UABIN F-U-ABORT indication primitive

I-PABIN F-P-ABORT indication primitive

I-INIIN F-INITIALIZE indication primitive

I-INICF F-INITIALIZE confirm primitive

I-TERIN F-TERMINATE indication primitive

I-TERCF F-TERMINATE confirm primitive

A.2.4 Specific actions - FTAM regime management

[1] Send the PDU constructed as user data and map parameters-on the appropriate ACSE form.

[3] Initialize state information - unset all additional stateinformation indicators, set outstanding checkpoipt counter,
synch point number to zero.

[4] Jet state result parameters to "success".

[5] In case of ACSE provider abort, if any diagnostic indicates communications failure then set the actign result to
transient error.

[6] t state result parameter to "failure’.

[7] ecord the FQOS required and(select the restart and/or recovery functional units if necessary.

[12] tablish the list of presentation contexts needed to support FTAM PCl and ACSE PCI abstract gyntaxes. If
npcessary, determine, on\the basis of the abstract syntaxes derived from the contents type list suppjied by the
ekternal file service uset,/the list of presentation contexts needed to support the file contents, and add it to the
plevious list. The resultant list is used to construct the presentation context definition list parameter.

[13] pdate the value‘ef the contents type list parameter in the F-INITIALIZE indication primitive issued to the internal
file service user;according to the abstract syntaxes rejected by the presentation service provider, if necegsary.

[14] cording:to the value of the contents type list on the F-INITIALIZE response primitive received from the nternal file

rvice user, construct the presentation context definition result parameter.

[20] ttbe action result parameter according to the result parameter of the A-ASSOCIATE confirm service pfimitive.

[62] Record the peer entity’s checkpoint window.

A.2.5 Predicates — FTAM regime management

P1: I-INITIALIZE request primitive is acceptable.

P2: Result parameter of the ACSE confirm primitive indicates success of the operation.

P3: State result parameter of the incoming response primitive indicates success of the operation.
PS: Initialize request PDU is acceptable.

P25: Negotiable parameters have values consistent with request.
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A.2.6 Initiating entity state table FTAM regime management

STATE U |
N | N T
| | | E
N| T | N R
| | | M| A
T | A | T | N
| L | N Y
A ! A| A -
L Z L T 10
| E | E | T
Y4 - Z - H
E P E P E
EVENT D/ D|D|D]|R
T-INTRQ 1
A-ASSCF 10
INIRP 2
I-TERRQ 3
TERRP 4
A-PABIN 5 5 5 5
A-ABIN 7 7 7 7
UABRQ 6 6 6 6
PABRQ 7 7 7 7
I-UABRQ 8 8 8 8
L-ERRABT 9 9 9 9
L-PABORT 9 9 9 9

A.2.7 Initiating entity state table: detailed entries
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1:  P1: [3],[12],INIRQ[1] = INITIALIZE-PD
~P1: INICF[6] = same state
2:  P2&P26: [62],I-INICF[4],[7] = INITIALIZED
P2&~P25: I-INICF[6],PABRQ[1] = UNINITIALIZED
~p2: I-INICFI[6] = UNINITIALIZED
3: TERRQ[1] = TERMINATE-PD
4: I-TERCF = UNINITIALIZED
5: I-PABIN[S] = UNINITIALIZED
6: I-UABIN = UNINITIALIZED
7: I-PABIN = UNINITIALIZED
8: UABRQ[1] = UNINITIALIZED
CH PABRQ[1],I-PABIN = UNINITIALIZED
10: I-PABIN[20] = UNINITIALIZED
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A.2.8 Responding entity state table — FTAM regime management

1SO 8571-4 : 1988 (E)

[
- |
STATE u, I -
N | N T
| I 1] E
NI T|N| R
| I I M| A
T|A|T|1|N
I L[ 1 INLY
Al IlALA| -
L,zZz|L | T|O
IV E| I |E]|T
Z|-|2Z)|-|H
E|P|E|P|E
EVENT DD D|D|R
INIRQ 1
I-INIRP 2
TERRQ 3
I-TERRP 4
A-PABIN 5555
A-ABIN 7171749
UABRQ 6 | 6 | B W6
PABRQ 717 N7
I-UABRQ 8 1 8 \8 |8
L-ERRABT 9 .89 9698
L-PABORT g8 1919
A.2.9 Regponding entity state table: detailed entries
1 P5:  I4NIN,[3],[62],[13] = I-INITIALIZE-PD
~P5: | INIRP[6][1] = same state
2: P33/ [7],[14],INIRP[1] = INITIALIZED
~P3:  INIRP[6][1] = UNINITIALIZED
3: I-TERIN = |-TERMINATE-PD
4: TERRP[1] = UNINITIALIZED
5: I-PABIN[5] = UNINITIALIZED
6: I-UABIN = UNINITIALIZED
7: I-PABIN = UNINITIALIZED
8: UABRQ[1] = UNINITIALIZED
CH PABRQ[1],I-PABIN = UNINITIALIZED
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A.3 File regime management protocol machine

A.3.1 States — file regime management

In the FPM:

INITIALIZED FTAM regime started

SELECT-PD Select pending, wait for select response PDU

I-SELECT-PD Select pending, wait for F-SELECT response primitive from the internal file service user

SELECTED Selected

DESELECT-RD Deselect pending, wait for deselect response PDU

I-DESELECT{PD Deselect pending, wait for F-DESELECT response primitive from the internal file service user

CREATE-PD Create pending, wait for create response PDU

I-CREATE-PIL Create pending, wait for F-CREATE response primitive from the internal file service user

DELETE-PD Delete pending, wait for delete response PDU

I-DELETE-PLO Delete pending, wait for F-DELETE response primitive from the internal file service user

READ-ATT-Pp Read attribute pending, wait for read attribute response PDU

I-READ-ATT-PD Read attribute pending, wait for F-READ-ATTRIB response’ primitive from the internal file service
user

CHG-ATT-PD Change attribute pending, wait for change attribute response PDU.

I-CHG-ATT-PD Change attribute pending, wait for F-CHANGE-ATTRIB response primitive from the internal file
service user

OPEN-PD Open pending, wait for open response PDY

I-OPEN-PD Open pending, wait for F-OPEN response primitive from the internal file service user

P-ALTIN-PD Presentation alter context pending; wait for P-ALTER-CONTEXT indication primitive.

P-ALTCF-PD Presentation alter context pending, wait for P-ALTER-CONTEXT confirm primitive.

CLOSE-PD Close pending, wait for\close response PDU

I-CLOSE-PD Close pending, waitfor F-CLOSE response primitive from the internal file service user

DXFRIDLE Data transfer(idle

LOCATE-PD Locate pending, wait for locate response PDU

I-LOCATE-PQ Locate pending, wait for F-LOCATE response primitive from the internal file service user

ERASE-PD Erase pending, wait for erase response PDU

I-ERASE-PD Erase pending, wait for F-ERASE response primitive from the internal file service user

GROUPING Building PDU group, wait for required primitives

GROUP-PD Group pending, walit for response PDU group

I-GROUP-PD Group pending, wait for F-BEGIN-GROUP response primitive from the internal file service user

In the FERPM:

RECOVER-PD Recover pending, wait for recover response PDU
I-RECOVER-PD Recover pending, wait for F-RECOVER response primitive from the internal file service user
P-ALTIN-REC-PD Presentation alter context pending, wait for P-ALTER-CONTEXT indication primitive during recovery.

P-ALTCF-REC-PD Presentation alter context pending, wait for P-ALTER-CONTEXT confirm primitive during recovery.
DXFRIDLE-REC Data transfer idle during recovery

54


https://standardsiso.com/api/?name=8636a0d583f5d24379c39b7eba973680

ISO 8571-4 : 1988 (E)

A.3.2 Incoming events — file regime management

A.3.2.1 Incoming events — PDUs

CATRQ  Change-attrib request PDU ue
CATRP  Change-attrib response PDU ue
CLORQ Ciose request PDU uU2,u3
CLORP  Close response PDU uz2,u3
CRERQ Create request PDU us
CRERP Createresponse-PDU us
DELRQ Delete request PDU us
DELRP  Delete response PDU us
DESRQ  Deselect request PDU U1
DESRP  Deselect response PDU (831
ERARQ  [rase request PDU U4
ERARP  Krase response PDU U4
LOCRQ llocate request PDU U4
LOCRP  llocate response PDU U4
OPNRQ  OQpen request PDU u2,uU3
OPNRP  O®pen response PDU u2,u3
RATRQ  HRead-attrib request PDU us
RATRP  Read-attrib response PDU us
RECRQ HRecover request PDU ug
RECRP  Recover response PDU U9
SELRQ  $Select request PDU U1
SELRP  Select response PDU U1
GRPRQ A sequence of request PDUs (PDU-Group) preceded by an F-BEGIN-GROUP request PDU and followed by u7z
g F-END-GROUP request PDU.
GRPRP A sequence of response PDUs (RDU-Group) preceded by an F-BEGIN-GROUP response PDU and follgwed uz
Hy a F-END-GROUP response(PDU.
A.3.2.2 Incgming events from the internal file service user
I-CATRQ  |F-CHANGE-ATTRIBequest primitive
I-CATRP  |F-CHANGE-ATIRIB response primitive
I-CLORQ |F-CLOSE request primitive
I-CLORP  |F-CLOSE'response primitive
I-CRERQ |F-CREATE request primitive
I-CRERP  |F-CREATE response primitive

I-DELRQ  F-DELETE request primitive
I-DELRP  F-DELETE response primitive
I-DESRQ  F-DESELECT request primitive
I-DESRP  F-DESELECT response primitive
I-ERARQ  F-ERASE request primitive
I-ERARP  F-ERASE response primitive
I-LOCRQ  F-LOCATE request primitive
IFLOCRP  F-LOCATE response primitive

55


https://standardsiso.com/api/?name=8636a0d583f5d24379c39b7eba973680

1SO 8571-4 : 1988 (E)

I-OPNRQ F-OPEN request primitive

I-OPNRP  F-OPEN response primitive
I-RATRQ  F-READ-ATTRIB request primitive
I-RATRP  F-READ-ATTRIB response primitive
I-RECRQ F-RECOVER request primitive
I-RECRP  F-RECOVER response primitive
I-SELRQ  F-SELECT request primitive
I-SELRP  F-SELECT response primitive

I-BGPRQ H
I-BGPRP H
I-EGPRQ |
I-EGPRP F

-BEGIN-GROUP request primitive
-BEGIN-GROUP response primitive
END-GROUP request primitive
-END-GROUP response primitive

A.3.2.3 Incoming events from the presentation service provider

P-ALTIN P
P-ALTCF P

A.3.3 Outgo

ALTER-CONTEXT indication primitive
LALTER-CONTEXT confirm primitive

ing events — file regime management

A.3.3.1 Outgoing events — PDUs

CATRQ
CATRP
CLORQ
CLORP
CRERQ
CRERP
DELRQ
DELRP
DESRQ
DESRP
ERARQ
ERARP
LOCRQ
LOCRP
OPNRQ
OPNRP

Change-attrib request PDU
Change-attrib response PDU
Close request PDU

Close response PDU
Create request PDU
Create response PDU
Delete request PDU

Delete response PDU
Deselect request PDU
Deselect response PDU
Erase request PDU

Erase response’ PDU
Locate request PDU
Locate response PDU
Opeén request PDU

Open response PDU

PABRQ
RATRQ
RATRP
RECRQ
RECRP
SELRQ
SELRP
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P-Abort request PDU
Read-attrib request PDU
Read-attrib response PDU
Recover request PDU
Recover response PDU
Select request PDU
Select response PDU
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A.3.3.2 Outgoing events to the internal file service user

I-CATIN
I-CATCF
I-CLOIN
I-CLOCF
I-CREIN
I-CRECF
I-DELIN
I-DELCF
I-DESIN
I-DESCF
I-ERAIN
I-ERACF
I-LOCIN
I-LOCCF
I-OPNIN
I-OPNCF
I-PABIN
I-RATIN
I-RATCF
I-RECIN
I-RECCF
I-SELIN
I-SELCF

F-CHANGE-ATTRIB indication primitive
F-CHANGE-ATTRIB confirm primitive
F-CLOSE indication primitive

F-CLOSE confirm primitive

F-CREATE indication primitive
F-CREATE confirm primitive
E-DEL ETE indicati imnii

1SO 8571-4 : 1988 (E)

F-DELETE confirm primitive
F-DESELECT indication primitive
F-DESELECT confirm primitive
F-ERASE indication primitive
F-ERASE confirm primitive
F-LOCATE indication primitive
F-LOCATE confirm primitive
F-OPEN indication primitive
F-OPEN confirm primitive
F-P-ABORT indication primitive
F-READ-ATTRIB indication primitive
F-READ-ATTRIB confirm primitive
F-RECOVER indication primitive
F-RECOVER confirm primitive
F-SELECT indication primitive
F-SELECT confirm primitive

A.3.3.3 Oytgoing events to the presentation service provider

P-ALTRQ
P-ALTRP

A3.3.4 OL
L-ERRCTX

P-ALTER-CONTEXT request-primitive
P-ALTER-CONTEXT response primitive

tgoing events to the local system

Local signal.indicating P-ALTER-CONTEXT error

57


https://standardsiso.com/api/?name=8636a0d583f5d24379c39b7eba973680

1ISO 8571-4 : 1988 (E)

A.3.4 Specific actions — file regime management

[
2]
8
[
[10]

[11]

[18]
[28]
[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]
[39]

[40]

[41]

[42]

[43]

[49]

[49]
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Send the PDU constructed as user data and map parameters on the appropriate ACSE form.
Add a PDU to the current PSDU and terminate the current PSDU.
Includes a state result parameter indicating failure.

Set the remove contexts parameter of the F-OPEN or the F-RECOVER request PDU.

Determine, on the basis of the abstract syntax derived from the contents type supplled by the external file service

St the bulk data transfer number to that specified in the F-RECOVER request primitive or PDU.

Set the bulk data transfer number to zero.

Aad a request PDU corresponding to the primitive functisivto the current PSDU, and add the corrg
elgment to the expected response list.

Aad an F-END-GROUP request PDU to the current PSDU and terminate the PSDU.

Check that every PDU in the PDU-Group is one of SELRP, CRERP, CLORP, RATRP, CATRP, DESRP, [
ORNRP; and that the composition and ordering of the PDUs is consistent with the group specified by the
regponse list (recognizing that the response'group may be truncated because of a detected error).

CHeck that the number of PDUs in.the.PDU-Group is consistent with the value of the threshold paramete
thg other parameter values are consistent with negotiation.

Cansidering each PDU in~the  PDU-Group, issue the corresponding confirm primitive to the IFS
pafameters derived fromthe-PDU.

Add a response PDU cofresponding to the primitive function to the current PSDU.
Add an F-END-GROUP response PDU to the current PSDU and terminate the PSDU.

Check that\the composition and ordering of the PDU-Group is consistent with one of the concatenated s
"Al, "CY, or "D", as defined in Part 3, Annex E.

tor if the
PNRQ or
y elect to

hange is

. Add an

sponding

ELRP, or
expected

and that

iser with

bgquences

Checkthatthecompositiorand ordering of the PDU-Group IS consistent with the concatenated sequen

defined in Part 3, Annex E.

Check that the composition and ordering of the PDU-Group is consistent with the concatenated sequen
defined in Part 3, Annex E.

Considering in turn each PDU in the PDU-Group, issue the corresponding indication primitive to the IFS
parameters derived from the PDU.

Set the checkpoint identifier expected to the value negotiated pius one.

ce "E" as

ce "B" as

user with

Set the synchronization offset to the value of the synchronization point serial number minus the checkpoint identifier

expected.
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A.3.5 Predicates — file regime management

P4

Peé:

P7:

Pg:

P10:

P11:

P17:

P18:

P19:

P43:

: 1988 (E)

The state result parameter on the incoming response PDU or response primitive indicates successful execution of

operation.
The P-ALTER-CONTEXT negotiation fails.

A group of PDUs is preserved.

qr defined.

The presentation-action parameter in the OPNRP PDU or in the RECRP PDU is TRUE,: in whic
Aresentation context management functional unit should be available.

The p-alter indicator is set.

DELRP PDU.
Checking the PDU-Group reveals a protocol error.
The PDU-Group contains an OPNRP PDU with a state result parameter indicating success.

The recovery procedure is in progress.

be deleted

h case the

The PDU-Group contains a SELRP or CRERP PDU with a state result parameéter/indicating failure, or 2 DESRP or
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A.3.6 Initiating entity state table — file regime management

STATE P
D A
! D R X L
N E E| C P F R | T
| S S| C | D|A|H - R E | L
TIEIS E/RI/E|D!G AlDII]CIC|N|O|E|G/|G
lfL|E|L|E|L|-|-]O]L|X|D|/L|O|]-]C|R|RI|R
A | E L E|A|E|A|A|P|T F L|O|V R|A|A|O|O
LIC|IE|C|T|T|T|TI|E ! R |/ E | S EJE T | S |U|U
i T|C|T|E|E|T|T|N|N i - E|R|C | E|B|P|P
zZ | - | T -|-|-|-4t-1-1-1D/RJ -|-1-1=-1l091 -
E|P E|P|\P|P|P|P|P|P|L|E|P|P|P RPP|IN|P
EVENT b, b, b, b D ;DD DD |D E(Cc, DD, D DyD| G | D
T-SELRQ i 28
SELRP 2
I-DESRQ 3 28
DESRP 4
i-CRERQ 5 28
CRERP 6
I-DELRQ 7 28
DELRP 8
I-RATRQ 9 28
RATRP 10
I-CATRQ 11 28
CATRP 12
I-OPNRQ 13 22
OPNRP 14
P-ALTIN 15 21
I-CLORQ 17 | 17 28
CLORP 18
I-RECRQ 19
RECRP 20
I-LOCRQ 23 | 28
LOCRP 24
I-ERARQ | - 25 | 25
ERARP 26
I-BGPRQ 27 27 27 | 27
I-EGPRQ 29
GRPRP 30
A.3.7 Initiafing entity state table (Part 2) — detailed entries
1 SELRQ[2] = SELECT-PD
5. P4- LSELCE & SELECTED
~P4: I-SELCFI[8] = INITIALIZED
3: DESRQ[2] = DESELECT-PD
4: I-DESCF = INITIALIZED
5: CRERQ[2] = CREATE-PD
6: P4: I-CRECF = SELECTED
~P4: I-CRECF[8] = INITIALIZED
7: DELRQ{2] = DELETE-PD
8: I-DELCF = INITIALIZED
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9 RATRQ[2] = READ-ATT-PD
10: I-RATCF = SELECTED
11: CATRQ[2] = CHG-ATT-PD
12: I-CATCF = SELECTED
13:  Pgo: [9],
OPNRQ[2],[31] = OPEN-PD
14: ~P4: I-OPNCF[8] = SELECTED
P4 & ~P10: I-OPNCF = DXFRIDLE
P4 & P10: [15] = P-ALTIN-PD
15:  Pe: L-ERRCTX,
P-ALTRP,
P7: [37] = DXFRIDLE
~P7: I-OPNCF = DXFRIDLE
17: CLORQ[2] = CLOSE{PD
18: I-CLOCF = SELECTED
19:  P9: [al,
RECRQ{2],[28] = RECOVER-PD
20: ~P4: I-RECCF[8] = INITIALIZED
P4 & ~P10: [45],1-RECCF = DXFRIDLE-REC
P4 & P10: [15] = P-ALTIN-REC-PD
21. Pe: L-ERRETX,
P-ALTRP,
[45},-RECCF = DXFRIDLE-REC
22.  Pg: [9],
[31],[33] = same state
23: LOCRQ[2] = LOCATE-PD
24: ~P43: I-LOCCF = DXFRIDLE
P43: I-LOCCF = DXFRIDLE-REC
25: ERARQ[2] = ERASE-PD
26: ~P43: I-ERACF = DXFRIDLE
P43: I-ERACF = DXFRIDLE-REC
27 [32] = GROUPING
28: [33] = same state
29: [34] = GROUP-PD
30: [35],[36],
P18: I-PABIN,PABRQ[1] = UNINITIALIZED
P17 & ~P18: [37] = INITIALIZED
~P17 &~P18 & P19 & ~P10:  [37] = DXFRIDLE
~P17 &~P18 & P19 & P10:  [15] = P-ALTIN-PD
~P17 & ~P18 & ~P19: [37] = SELECTED
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A.3.8 Responding entity state table — file regime management

STATE P
| | -
- - I D | A
i i D i i R - X - L i
N - E - - E| C P F | R| T - | I
| S S| C|DJ|A|H i - R | - E|C L - -
T/ E| S| E|R|E|D|G - A | D i cC C|{F | O|E |GG
| L|E| L |E L - - o|L|X|Dj|L|O - C|R|R]|R
A E L E | A E|A|A P T F L|O |V R|A|A|O|O
L c !l FElc | T T | T!T | F|lClR|F S| EIE|T S |U|U
| T|C|T|E|]E | T|T/|N F | - E|R|C|E|BJP]|P
z |- |7 --1-|-]1-1-1-1D|R|-|-1-1-1&-]"!
E|P|E|P|P|P P|P|P|P|L|E|P|P|P|PMPIP|N
EVENT D|D|D|D|D DD | D | D | D E|C | D | D DD DJ|ID |G
SELRQ 1
I-SELRP 2 32
DESRQ 3
I-DESRP 4 32
CRERQ 5
I-CRERP 6 32
DELRQ 7
I-DELRP 8 32
RATRQ 9
I-RATRP 10 32
CATRQ 11
I-CATRP 12 32
OPNRQ 13
I-OPNRP 14 22
P-ALTCF 15 21
CLORQ 17 | 17
I-CLORP 18 32
RECRQ 19
I-RECRP 20
LOCRQ 24 | 24
I-LOCRP 25
ERARQ 26 | 26
I-ERARP 27
I-BGPRP 31
I-EGPRP 33
GRPRQ 28 29 30 | 30
A.3.9 Responding entity state table (Part 2) — detailed entries
1: I-SELIN = |-SELECT-PD
2+ P4 SEERPZ} =-SELEGTED
~P4: SELRP[8][2] = INITIALIZED
3: I-DESIN = |-DESELECT-PD
4: DESRP[2] = INITIALIZED
5: I-CREIN = |-CREATE-PD
6: P4: CRERPJ[2] = SELECTED
~P4: CRERP[8][2] = INITIALIZED
7. I-DELIN = |-DELETE-PD
8: DELRP[2] = INITIALIZED
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9: I-RATIN = |-READ-ATT-PD
10: RATRP[2] = SELECTED
11: I-CATIN = [-CHG-ATT-PD
12: CATRP[2] = SELECTED
13: I-OPNIN,[31] = |-OPEN-PD
14: ~P4: OPNRP[8][2] = SELECTED
P4: 10],
Pé4—8—~P++ SPNRPZ] =-DXFRIDLE
P4 & P11: [11],OPNRP[2],P-ALTRQ = P-ALTCF-PD
15: Peé: L-ERRCTX,
= DXFRIDLE
17: I-CLOIN = |-CLOSE-PD
18: CLORP[2] = SELECTED
19: I-RECIN,[28] = |-RECOVER-PD
20: ~P4: RECRP[8][2] = INITIALIZED
P4: [10],[45],
P4 & ~P11: RECRP[2] = DXFRIDLE-REC
P4 & P11: [11],RECRP[2],P-ALTRQ"_ "= P-ALTCF-REC-PD
21: Pe: L-ERRCTX,
= DXFRIDLE-REC
22: [38],[31] = same state
24: I-LOCIN = |-LOCATE-PD
25: ~P43: LOCRP[2] = DXFRIDLE
P43: LOERP[2] = DXFRIDLE-REC
26: I-ERAIN = |-ERASE-PD
27: ~P43: ERARP[2] = DXFRIDLE
P43: ERARP[2] = DXFRIDLE-REC
28: [40],
P18: I-PABIN,PABRQ[1] =UNINITIALIZED
~P18: [43] = [-GROUP-PD
29; [41],
P18: I-PABIN,PABRQ[1] =UNINITIALIZED
~P18: [43] = |I-GROUP-PD
30: [42],
P18 L.PABIN,PABRQ[1] =UNINITIALIZED
~P18: [43] = |-GROUP-PD
31: [38] = GROUPING
32: [38] = same state
33: [39],
P17: = INITIALIZED
~P17 & P19: [10],
~P17 & P19 & ~P11: = DXFRIDLE
~P17 & P19 & P11: P-ALTRQ = P-ALTCF-PD
~P17 & ~P19: = SELECTED

63


https://standardsiso.com/api/?name=8636a0d583f5d24379c39b7eba973680

1ISO 8571-4 : 1988 (E)

A.4 Bulk data transfer protocol machine

A.4.1 States — bulk data transfer

DXFRIDLE
READ
I-READ-ENDING
READ-ENDING
I-R-XFR-ENDING
R-XFER-ENDING
WRITE
I-WRITE-ENPING
WRITE-ENDING
I-W-XFR-ENDING
W-XFER-ENDING

WRT-SYMI
REA-SYMC

RESTART-GAN-PD Restart cdncel pending, wait for cancel or restart response PDU

ing

A4.2.1 Incoming events'— PDUs

CANRP

CANRQ

DAERQ
TRERP
TRERQ
RESRQ
RESRP
REARQ
WRTRQ
DATIN

64

Data transter idle

Read data transfer

Read transfer end, wait for F-TRANSFER-END request primitive from the internal file service user

Read transfer ending, wait for transfer end request PDU

Wait for F-TRANSFER-END response primitive after READ from the internal file service user

Wait for transfer-end response PDU after READ
Tiie data transier

Write transfer-end, wait for F-TRANSFER-END request primitive from the internal file_ servige user
Write transter-end, wait for transfer end request PDU
Wait for F-TRANSFER-END response primitive after WRITE from the internal file service user
Wait for transfer-end response PDU after WRITE

Cancel pending, wait for cancel response PDU

Cancel pending, wait for F-CANCEL response primitive from the intetnal file service user
Read restart pending, wait for restart response PDU in read operation

Read restart pending, wait for F-RESTART response primitive(in‘'read operation from the internal file
service user

Wirite restart pending, wait for restart response PDU in/write operation

Write restart pending, wait for F-RESTART response primitive in write operation from the internal file
service user

Wait for sync-minor token

Data transfer idle during recovery

Wait for first P-SYNC-MINOR indication(primitive after READ

Wait for first P-SYNC-MINOR indication primitive, restart requested
Wait for first P-SYNC-MINOR indication primitive, cancel requested
Wait for first P-SYNC-MINQR'indication primitive after WRITE
Wait for first P-SYNC-MINOR confirm primitive after READ

Wait for first P-SYNC-MINOR confirm primitive, restart requested
Wait for first P-SYNC-MINOR confirm primitive, cancel requested
Wait for first P-SYNC-MINOR confirm primitive after WRITE

events ~— bulk data transfer

Cancel response PDU (in user data of P-RESYNC(abandon) confirm if resync functional u2,us
unit has been negotiated).

Cancel request PDU (in user data of P-RESYNC(abandon) indication if resync functional uz2,u3
unit has been negotiated).

Data end request PDU. u2,U3
Transfer end response PDU. u2,U3
Transfer end request PDU. u2,u3
Restart request PDU, in user data of P-RESYNC (restart) indication. u10
Restart response PDU, in user data of P-RESYNC (restart) confirm. u10
Read request PDU. U2
Write request PDU. us
data value in user context (not syntactically classed as a PDU). u2,us
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A.4.2.2 Incoming events from the internal file service user

I-CANRP
I-CANRQ
I-CHKRQ
I-CHKRP
I-DATRQ
I-DAERQ
I-REARQ
I-RESRQ
I-RESRP
I-TRERQ
I-TRERP
I-WRTRQ

A4.2.3 Inc

P-SYMIN
P-SYMCF
P-TOKIN

A.4.3 Out
A.4.3.1 Ouf
CANRP

CANRQ

DAERQ
TRERP
TRERQ
RESRQ
RESRP
REARQ
WRTRQ

F-CANCEL response primitive.
F-CANCEL request primitive.
F-CHECK request primitive.
F-CHECK response primitive.
F-DATA request primitive.
F-DATA-END request primitive.
F-READ request primitive.
F-RESTART request primitive.
F-RESTART response primitive.
F-TRANSFER-END request primitive.

1SO 8571-4 : 1988 (E)

.
< PI mnuave.

F-WRITE request primitive.

bming events from the presentation service provider

P-SYNC-MINOR indication primitive.
P-SYNC-MINOR confirm primitive.

joing events — bulk data transfer

going events — PDUs

negotiated)

negotiated)

Data end request PDU
Transfer end response PDU
Transfer end request PDU

Read request PDU
Write request PDU

A.4.3.2 Ouigoing events to the internal file service user

I-CANCF
I-CANIN
I-CHKIN
I-CHKCF
I-DATIN
I-DAEIN
I-REAIN
I-RESIN
I-RESCF
I-TREIN
I-TRECF
-WRTIN

F-CANCEL confirm_grimitive
F-CANCEL indication primitive
F-CHECK indication primitive
F-CHECK confirm primitive

F-DATA indication primitive
F-DATA-END indication primitive
F-BEAD indication primitive
E-RESTART indication primitive
F~RESTART confirm primitive
F-TRANSFER-END indication primitive
F-TRANSFER-END confirm primitive
F-WRITE indication primitive

P-TOKEN-GIVE indication with minor-sync. token.

Restart request PDU, in user data of P-RESYNC (restart) request
Restart response PDU, in user data.of P-RESYNC (restart) response

Cancel response PDU (in user data of P-RESYNC(abandon)response if resync functional un|t has been

Cancel request PDU (in user data of P-RESYNC(abandon) request if resync functional unit has been

A.4.3.3 Outgoing events to the presentation service provider

P-SYMRQ
P-SYMRP
P-DATRQ
P-TOKRQ

P-SYNC-MINOR request primitive
P-SYNC-MINOR response primitive
P-DATA request primitive

P-TOKEN-GIVE request primitive with minor-synch token.

A.4.3.4 Outgoing events to the local system

L-ERRABT

Local signal indicating an error leading to abort
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A.4.4 Specific actions — bulk data transfer

2]

[16]
[15]
[17]
(18]

[19]
[21]
[22]
(23]
[24]
[25]
[26]

(27]
[29]
[30]
[44]
[45]
[47)

[48]
[49]

[50]

[51]
[52]

[53]

Add a PDU to the current PSDU and terminate the current PSDU.
Add a PDU to the current PSDU and optionally terminate the current PSDU, according to local decision.
Preserve the PDU for further processing

Use for the sync point, the checkpoint received plus the offset.

Add the data given on the F-DATA request to the current PSDU. Optionally (depending upon local system

considerations) terminate the PSDU.
Use for the checkpoint, the sync point number received minus the offset.
u i indicator

t discard indicator and set the outstanding checkpoint counter to zero.
iscard any user data not yet delivered.
1 to the sync point number.

rminate the current PSDU.

réquest or response primitive; otherwise add PDU to the current PSDU and terminate, the current PSDU.
Increment the checkpoint identifier expected.

Increment the outstanding checkpoint counter.

Increment the bulk data transfer number.

et the checkpoint identifier expected to the value negotiated plus.ahe.

reserve the primitive parameters for subsequent processing, In some states, it happens that, when

shall be discarded.

et the checkpoint identifier expected to 0.

pected. (In a bulk data transfer that does not‘invoive recovery, the checkpoint identifier is zero, at this
otocol).

rial number equal to the sum of the checkpoint identifier, on the F-RESTART primitive, and the sync
set.

e checkpoint identifier shall.be equal to the value received on the PDU.

ovider.

tore the synchronization point serial number provided by the presentation service provider.

A.4.5 Predicates — bulk data transfer

P8:

P13:
P14:
P15:
P20:
P21:
pP22:
P27:
P41:

66

he context is not within the defined context set.
he transfer service class has been negotiated and the bulk data transfer number is greater than 1.
he’synchronization point exceeds 999 998, exceeding the session service limitation.

Decrement the outstanding checkpoint counter according to the checkpoint number confirmed (see 15.3.2).

lf| Presentation resynchronize functional unit is available, send PDU as user datayon a P-RESYNG(abandon)

--CANCEL

imitive is preserved, there is already an F-RESTART primitive preserved: in this case, the F-RESTART primitive

et the synchronization offset to the value of the, synchronize point serial number minus the checkpoint identifier

boint in the

DU is sent as user data on a P-RESYNCH (restart) request or response primitive, with a synchronization point

hronization

et the synch point serial number equal to the synch point serial number negotiated with the presentatjon service

Discard indicator is set

The resync functional unit has been negotiated.

The sync-minor functional unit has been negotiated.

The entity possesses the sync-minor token.

The outstanding checkpoint counter exceeds the agreed maximum.

The expected checkpoint identifier equals the sync point number minus the offset.
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A.4.6 Initiating state table — bulk data transfer

1ISO 8571-4 : 1988 (E)

STATE
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Wy
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I-WRTRQ

P-TOKIN

D
Nl\)

I-DATRQ

I-DAERQ

DATIN

41

41

DAERQ

41

41

I-TRERQ

10

TRERP

11

I-CANRQ

31 | 31

12 | 12 34 | 34

12

38

38

13

12

CANRP

13

CANRQ

14

14

14

14

15

14

14

14

14

39

I-CANRP

16

I-CHKRQ

7

17

P-SYMCH

32 22|12

18

37

37

P-SYMIN

29 121 {12

19

I-CHKRP

20 | 20

I-RESRQ

30

21| 21 33

22

RESRP

23

40

RESRQ

25

26

26

26

43

I-RESRP

28

A.4.7 Initiating entity state table-(Part 3) — detailed entries

[44],
~P13,& P21: REARQJ2],P-TOKRQ,[48],[49] = REA-SYMIN-PD
~P18 & ~P21: REARQ|2] = READ
P13: L-ERRABT = same state
144},
P13: L-ERRABT = same state
~P13 & ~P21: WRTRQ[16] = WRITE
~P13 & P21: WRTRQ[16],[24],
~P13 & P14 & P21: L-ERRABT = same state

~P13 & ~P14 & P21:

~P8:
P8:

P-SYMRQ,[48],[49]

I-TRECF

P-DATRQ[18]
L-ERRABT

DAERQ[16]

= WRT-SYMCF-PD

= DXFRIDLE

= same state
= same state

= -WRITE-ENDING
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68

6: P15: = same state
~P186: I-DATIN = same state
8: P15: = same state
~P15: I-DAEIN = |-READ-ENDING
9: TRERQJ2] = R-XFER-ENDING
10: TRERQ|[2] = W-XFER-ENDING
11:  P21: [15] = P-TOKEN-PD
~P21: I-TRECF = DXFRIDLE
12: [22],]23]),CANRQJ26] = CANCEL~PD
13:  P20: [53],
[21],I-CANCF = DXFRIDLE
14: P20: [53],
[22],[23],I-CANIN = |-CANCEL-PD
15:  P20: CANRP[26],[53],
[21],}-CANCF = DXFRIDLE
16: P20: [52],
CANRP[26],[21] = DXFRIDLE
17: [25],[27] [24];
~P14: P-SYMRQ = same state
P14: L-ERRABT = same state
18: I=CHKCF[19] = same state
19: [29],
~P27 & P41: I-CHKIN,[24],[27] = same state
P27 | ~P41: L-ERRABT = same state
20: [30],P-SYMRP[17] = same state
21: [22],RESRQ[50] = RRESTART-PD
22: [22], RESRQ[50] = WRESTART-FD
23: [62],[45],[49],[27],[21].l-RESCF = READ
24: [52],[45],[49],[27],[21],I-RESCF = WRITE
25: [23],I-RESIN = I-RRESTART-PD
26: I-RESIN = |-WRESTART-PD
27: [52],[45],[49],[27],RESRP[50] = READ
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28: [52],[45],[49],[27],RESRP[50] = WRITE
29: [24],[49],[27],P-SYMRP = READ
30: [47],[22] = RES-SYMIN-PD
31 [47],122] = CAN-SYMIN-PD
32: [49],]127] = WRITE
33: [471,[22] = RES-SYMCF-PD
34: [47],[22] = CAN-SYMCF-PD
35:  P21: REARQJ2],P-TOKRQ,[27],[49] = REA-SYMIN-PD
~P21: REARQJ[2] = READ
36: WRTRQJ2],[24],
P14: L-ERRABT = same state
P21 & ~P14: P-SYMRQ,[27],{49] = WRT-SYMCF-PD
~P21 & ~P14: = WRITE
37: I-CHKCF[19] = same siate
38: [47] = RESTART-CAN-PD
39:  P20: [52],
[21],I-CANGF,CANRP[26] = DXFRIDLE
40: CANRQ[26] = CANCEL-PD
41: = same slate
42: = same state
43: [52],[45],[49],[27],[21],I-RESCF,RESRP[50] = READ
44: [52],[45],[49],[27],[21],I-RESCF,RESRP[50] = WRITE

NOTE - The ertries 38, 39, 40 are due to the Session service behaviour in the resynchronize management, in collision cases.
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A.4.8 Responding entity state table — bulk data transfer

STATE | | R
- - | | E
D R|R|C R{W| R |C W (W - - |8
X E|E|A R|-|R|E|A R | - I T RIWI R|W|T
FIP|A|S|N E|X|T|S|N I | X -|R|R|R|R|A
R | - - - - A|F | - - - T F|C|C|E|E|E|E|R
D|1l | T|S|S|S DIR|S|S|S E|IR|IA|/A|S|S|S|S|T
X|D|O|Y|Y|Y - -lY|Y|Y - - ININ|[T|T|T | T]| -
FIL|IKI MMM EIE/ MM M EIE|C|C|A|A|A|A]|C
R|E|JE|C|C|C N | NI | Il WIN|IN|E|E|]R|R|R|R|A
} —NTFTFTF TR BT b NTNTNTRTEDTDTtT+tTF+—F—H| T | N
D|R| - - - - | E| I I - - - | | | - - - - 3 - -
L|E|P|/P|P| P AIN|N|P|P| P|IT|N|N, PP P RPRDP|P|P
EVENT E|C/, DD/ D/ D/D/G|G|D/ DD/ E|G|G|D|D|DND|ID|D|D
REARQ 11736
WRTRQ 2 | 37
P-TOKIN 3
I-DATRQ 4 4
I-DAERQ 5 5
DATIN 6 42 42
DAERQ 8 42 42
TRERQ [¢] 10
I-TRERP 11 43
I-CANRQ 30 | 30 12 33| 33 12 |12 | 12 393913 |12
CANRP 13
CANRQ 14 | 14 14 | 14 14 44 14 114 | 14 | 14 | 40
I-CANRP 15
I-CHKRQ 16 16
P-SYMCH 28 |20 12|18 | 38
P-SYMIN 3134|3517
I-CHKRP 19 | 19
I-RESRQ 29 20 32 21 |21 21
RESRP 22 | 23 41
RESRQ | 24 24 | 24 | 24 25 45 | 46
I-RESRP | 26 | 27
A.4.9 Responding entity state table (Part 3) — detailed entries
1 [44],
~P13 &P21: [15],[48],[49] = P-TOKEN-PD
~P137&~P21: I-REAIN = READ
P13: L-ERRABT = same state
2L [44],
~PT3 & P2T: -WRTIN,[48],[49] = WRT-SYMIN-PD
~P13 & ~P21: I-WRTIN = WRITE
P13: L-ERRABT = same state
3: I-REAIN,[24],
~P14: P-SYMRQ = REA-SYMCF-PD
P14: L-ERRABT = same state
4: P8: P-DATRQ[18] = same state
~P8: L-ERRABT = same state
5: DAERQ[16] = READ-ENDING
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6: P15: = same state
~P15: I-DATIN = same state
8: P15: = same state
~P15: I-DAEIN = WRITE-ENDING
9: P15: = same state
~P15: I-TREIN = |-R-XFR-ENDING
10: P15 = same state
~P15: I-TREIN = |-W-XFR-ENDING
11 P21: TRERP[2],P-TOKRQ = DXFRIDLE
~P21: TRERP[2] = DXFRIDLE
1e: [22],[23],CANRQ[26] = GANCEL-PD
1B8: P21 & P22: P-TOKRQ = DXFRIDLE
P20 & (~P21 | ~P22): [53],
~P21 | ~P22: [21],-CANCF = DXFRIDLE
14 [63],[22],[283],I-CANIN = |-CANCEL-PD
1p: P21 & P22: P-TOKRQ,
P20: [52],
CANRPJ26],[21] = DXFRIDLE
1p: [25],[27],[24],
~P14: P-SYMRQ = same state
P14: L-ERRABT. = same state
17: [29];
~P27 & P41: I-CHKIN,[24],[27] = same state
P27 | ~P41: L-ERRABT = same state
1B: I-CHKCF[19] = same state
19: [30],P-SYMRP[17] = WRITE
2p: [22],RESRQ[50] = RRESTART-PD
2 [22],RESRQ[50] = WRESTART-PD
22: [52],[45],[49],[27],[21],I-RESCF = READ
23: [62],[45],[49],[27],[21],-RESCF = WRITE
24: I-RESIN = |I-RRESTART-PD
25: [23],]-RESIN = |-WRESTART-PD
26: [52],[45],[49],[27],RESRP[50] = READ
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27: [52],[45],[49],[27],RESRP[50] = WRITE
28: [49],[27] = READ
29: [22],[47] = RES-SYMCF-PD
30: [22],[47] = CAN-SYMCF-PD
31: [24].[49].[27].P-SYMRP = WRITE
32: [22],[47] = RES-SYMIN-RD
33: [22],[47] = CAN-S¥YMIN-PD
34: [24],P-SYMRP,[22],RESRQ[50] =-WRESTART-PD
34: [24],P-SYMRP,[22],CANRQ[26] = CANCEL-PD
3¢: P21: [15],[271,[49] = P-TOKEN-PD
~P21: I-REAIN = READ
37: P21 I-WRTIN,[27],[49] = WRT-SYMIN-PD
~P21: I-WRTIN = WRITE
38: I-CHKCF[19] = same stlate
39: [22],[47] = RESTART-CAN-PD
44: P21 & P22: P-TOKRQ,
P20: [52;
[21]}]-CANCF,CANRP[26] =DXFRIDLE
41: CANRQ[26] = CANCEL-PD
43 = CANCEL-PD
43: TRERP[2] = DXFRIDLE
G2 apez P-TOKRQ,
rzu 199),[9<],
CANRPI[26],{21],I-CANCF = DXFRIDLE
45: [52],[45],[49],[27],[21],I-RESCF[51],RESRQ[50] = READ
46: [52],[45],[49],[27],[21],I-RESCF,RESRQ[50] = WRITE

NOTE - The entries 14, 39, 40, 41, 45 and 46 are due to the Session service behaviour in the resynchronize management, in collision cases.
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ISO 85714 :

A.5 File error recovery protocol machine (FERPM)
NOTE The description of the file error fecovery protocol machine guven here omits the descnptlon of grouplng, which does n

ect the recovery behaviour. The transi llUllS for the groupw cases can be ueriveu from wnose in the DZSIC pl’UlUCUl mdcnme

A.5.1 States — file error recovery

1988 (E)

ot materially

INIT-PD Initialize pending, wait for an I-INICF event as an F-INITIALIZE confirm primitive from the IFS.

PASSIVE The basic file protocol is currently in operation but no transfer of file contents is in progress. It is used
when the FERPM becomes inactive in normal error free activity, or when it cannot provide its
services any more after issuing an L-ERRABT signal.

XFER-IDLE Data transfer idle

XFER Normal transfer of file contents has been established.

RESTART-RD Restart pending, wait for an I-RESCF event as an F-RESTART confirm primitive fromthe IFS.

RESTART A restart of a data transfer is in progress. A checkpoint identifier has been‘negotiated| and data
following that checkpoint, but prior to the error, is being retransmitted.

CANCEL-PIl Cancel pending, wait for an I-CANCF event as an F-CANCEL confirm_pfimitive from the IF$.

CLOSE-EX Close expected, wait for an I-CLOIN event as an F-CLOSE indication primitive from the IF$.

DESELECT{EX Deselect expected, wait for an I-DESIN event as an F-DESELECT indication primitive from|the IFS.

RECOVER-PD Recover pending, wait for an I-RECCF event as an F-RECOVER confirm primitive from thg IFS.

SEL-PD SELECT pending, wait for an I-SELCF event as an F-SELECT confirm primitive from the IfS.

OPN-PD OPEN pending, wait for an I-OPNCF event as an‘t=OPEN confirm primitive form the IFS.

SEL-EX SELECT expected, wait for an I-SELIN event'as an F-SELECT indication primitive from the IFS.

OPN-EX OPEN expected, wait for an I-OPNIN eyent as an F-OPEN indication primitive form the IFS.

XFER-EX Data transfer expected, wait for an FREAIN/I-WRTIN as an F-READ/F-WRITE indication primitive
from the IFS.

INIT-EX Initiation expected, wait for.an FININ event as an F-INITIALIZE indication primitive from the IFS.

CLOSE-PD Close pending, wait for an{-CLOCF event as an F-CLOSE confirm primitive from the IFS.

DESELECT{PD Deselect pending,-wait for an I-DESCF event as an F-DESELECT confirm primitive from the IFS.

A.5.2 Incaming events — file error recovery

A5.2.1 In:lming events from-the external file service user

F-OPNRQ F-QPEN request primitive

F-CLORQ F-CLOSE request primitive

F-REARQ F-READ request primitive

F-WRTRQ F-WRITE request primitive

F-DATRQ F-DATA request primitive

F-DAERQ F-DATA-END request primitive

F-TRERQ" F-TRANSFER-END request primitive

F-ANYRQ [Any of those request primitives implied in 19.1.1a.]

F-OPNRP F-OPEN response primitive

F-CLORP F-CLOSE response primitive

F-TRERP F-TRANSFER-END response primitive

F-ANYRP [Any of those response primitives implied in 19.1.1a.]
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A.5.2.2 Incoming events from the internal file service

I-INICF F-INITIALIZE confirm primitive

I-OPNCF F-OPEN confirm primitive

I-CLOCF F-CLOSE confirm primitive

I-DATIN F-DATA indication primitive

I-DAEIN F-DATA-END indication primitive
I-CHKIN F-CHECK indication primitive

I-CHKCF F-CHECK confirm primitive

I-TRECF F-TRANSFER-END confirm primitive
I-ANYCF [Any of the confirm primitives implied in 19.1.1a.]
I-SELCF F-SELECT confirm primitive

I-DESCF F-DESELECT confirm primitive

I-INUIN F-INITIALIZE indication primitive

I-SELIN F-SELECT indication primitive

I-DESIN F-DESELECT indication primitive
I-OPNIN F-OPEN indication primitive

I-CLOIN F-CLOSE indication primitive

I-TREIN F-TRANSFER-END indication primitive
I-CANIN F-CANCEL indication primitive

I-CANCF F-CANCEL confirm primitive

I-PABIN F-P-ABORT indication primitive
I-RECCF F-RECOVER confirm prirmitive

I-RESCF F-RESTART confirm primitive

I-RECIN F-RECOVER indieation primitive
I-RESIN F-RESTART indication primitive

I-ANYIN [Any of the-indication primitives implied in 19.1.1a.]
I-REAIN F-READ indication primitive

I-WRTIN F*WRITE indication primitive

A.5.2.3 Incgming'events from the Local System Environment
L-ERROR1 Class | error (as defined in 18.1)
L-ERROR2 Class |l error (as defined in 18.1)
L-ERROR3 Class lll error (as defined in 18.1)
L-GIVEUP Timer for recovery expires

L-DATRQ Reissued F-DATA request primitive
L-CHKRQ Reissued F-CHECK request primitive
L-DAERQ Reissued F-DATA-END request primitive
L-EORIN Indicates that all checkpoint identifiers and "data end" markers in the docket have been used, and all

data to be resent have been sent.
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A.5.3 Outgoing events — file error recovery

A.5.3.1 Outgoing events to the external file service user

F-OPNCF F-OPEN confirm primitive

F-ANYCF [Any of the confirm primitives implied in 19.1.1a]
F-CLOCF F-CLOSE confirm primitive

F-DATIN F-DATA indication primitive

F-DAEIN F-DATA-END indication primitive

F-TRECF F-TRANSFER-END confirm primitive

F-OPNIN F-OPEN indication primitive

F-WRTIN F-WRITE indication primitive

F-CLOIN F-CLOSE indication primitive

F-REAIN F-READ indication primitive

F-TREIN F-TRANSFER-END indication primitive
F-ANYIN [Any of the indication primitives implied in 19.1.13]
F-PABIN F-P-ABORT indication primitive

A.5.3.2 Outgoing events to the internal file service

I-SELRQ F-SELECT request primitive

I-OPNRQ F-OPEN request primitive

I-CLORQ F-CLOSE request primitive

I-DATRQ F-DATA request primitive

I-DAERQ F-DATA-END request primitive

I-CHKRQ F-CHECK request primitive

I-TRERQ F-TRANSFER-END request.primitive

I-REARQ F-READ request primitive

I-WRTRQ F-WRITE request primitive

I-ANYRQ [Any of the request primitives implied in 19.1.1a]
I-INIRP F-INITIALIZE-response primitive

I-OPNRP F-OPEN response primitive

I-SELRP F-SELECT response primitive

I-CLORP F-CLOSE response primitive

I-TRERP F-TRANSFER-END response primitive
I-ANYRP [Any of the response primitives implied in 19.1.1a]
I-CHKRP F-CHECK response primitive

I-RESRQ F-RESTART request primitive

I-RESRP F-RESTART response primitive

I-CANRQ F-CANCEL request primitive

I-CANRP F-CANCEL response primitive

I-DESRQ F-DESELECT request primitive

I-RECRQ F-RECOVER request primitive

I-INIRQ F-INITIALIZE request primitive

I-RECRP F-RECOVER response primitive

I-DESRP F-DESELECT response primitive
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A.5.3.3 Outgoing events to the local system environment

L-ERROR2 Signal indicating class Il error

L-RESEND Resend data request to the local file system

L-SUSPND Suspend issuing of F-DATRQ, F-DAERQ by the local file system

L-RESUME Resume issuing of F-DATRQ, F-DAERQ by the local file system

L-ERRABT Signal FPM to issue an F-P-ABORT request PDU, with permanent error value.

L-PABORT Signal FPM to issue a F-P-ABORT request PDU, and a F-P-ABORT indication primitive to the

A.5.4 Sped

(54]
(55]
[56]
[57]
(58]
[59]
[60]
[61]

(64]
[66]
167]
[68]
[69]
[70]
[71]

[72]
[73]

[74]
[75]

[76]
[77]

[78]

[79]

76

FERPM, both with transient error value.

ific actions — file error recovery
Mark the checkpoint identifiers to be reissued.
Dé¢lete the docket.

Set the activity state indicator to "finished".

Sét the activity state indicator to "in-progress”.
Sg¢t the activity type indicator to "read".

Set the activity type indicator to "write".

A

De¢lete from the docket all checkpoint identifiers smaller than the\parameter in the primitive received
Dgcrement the count of outstanding checkpoints by the number of the deleted identifiers.

d the checkpoint identifier to the list in the docket. Increment the count)of outstanding checkpoints by o

S¢t the activity state indicator to "data transfer finishing".

$e the last checkpoint identifier in the docket as the parameter.

Inprement the checkpoint identifier count.

Sét the checkpoint identifier count to zero.

Record the bulk data transfer number in the docket (the number is maintained by the FPM).
Record which data values have been already delivered to the user.

Use as the parameter the checkpointiidentifier available in the docket that is both

a)|after the checkpoint identifiér negotiated, and
b)[not yet reissued during this restart of the BDT.

Use as parameter the.checkpoint identifier count.

Use as the parameter the oldest (first) checkpoint identifier in the list in the docket.
e as the parameter the checkpoint identifier of the primitive received.

Use as the-diagnostics parameter "activity identifier unknown".

Record which data values have been sent.

ne.

or issued.

(including the locations of the initiator and responder), the recovery mode, the acces!
context, a null checkpoint list and set the activity state indicator to "starting".

s context, the pr

The issuer of the I-RESRQ or I-RECRQ primitive identifies a checkpoint identifier which is
a) for the sender, the last point acknowledged,
b) for the receiver, the last point received and secured.

The issuer of the I-RESRP primitive identifies a checkpoint identifer which is
c) for the sender, equal to the value provided by the issuer of the request, and
d) for the receiver, the last point received and secured.

n [-INIRQ
esentation


https://standardsiso.com/api/?name=8636a0d583f5d24379c39b7eba973680

