SN? AS/NZSx3b4b. 4 93 BR 8583169 0021045 392 mm

AS/NZS 3646.4:1993

ISO 8571-4:1988
ISO 8571-4:1988/Amdt 1:1992

Australian/New Zealand Standard

Information processing systems—
Open Systems Interconnection—
File transfer, access and
management

Part 4: File protocol specification

STANDARDS NEV&ZEALAND

STANDARDS AUST RAll.'I‘A

Documents

Document Sharing Hub

Full document details: AS NZS 3646.4-1993 scan


http://www.avadocuments.com/doc/as-nzs-3646-4-1993-scan
http://www.avadocuments.com/doc/as-nzs-3646-4-1993-scan

SNZ AS/NZS*3b4b. 4 93 EE 8583169 002104L 229 W

AS/NZS 3646.4:1993

This Joint Australian/New Zealand Standard was prepared by Joint Technical
Committee IT/1, Information Systems—Interconnection. It was approved on behalf
of the Council of Standards Australia on 17 May 1993 and on behalf of the Council
of Standards New Zealand on 26 July 1993. It was published on 16 August 1993.

The following interests are represented on Committee 1T/1:

AOTC

Australian Association of Permanent Building Societies
Australian Bankers Association

Australian Bureau of Statistics

Australian Chamber of Commerce and Industry
Australian Computer Society

Australian Computer Users Association

Australian Information Industry Association

Australian Telecommunications Users Group
Australian Vice Chancellors Committee

Department of Defence

Department of Industry, Technology and Commerce
Information Exchange Steering Committee

Institute of Information and Communication Technologies, CSIRO
Life Insurance Federation of Australia

OPTUS

Standards New Zealand

Review of Standards. To keep abreast of progress in industry, Joint Australian/New
Zealand Standards are subject to periodic review and are kept up to date by the issue of
amendments or new editions as necessary. It is important therefore that Standards users
ensure that they are in possession of the latest edition, and any amendments thereto.

Full details of all Joint Standards and related publications will be found in the Standards
Australia and Standards New Zealand Catalogue of Publications; this information is
supplemented each month by the magazines ‘The Australian Standard’ and ‘Standards
New Zealand’, which subscribing members receive, and which give details of new
publications, new editions and amendments, and of withdrawn Standards.

Suggestions for improvements to Joint Standards, addressed to the head office of either
Standards Australia or Standards New Zealand, are welcomed. Notification of any
inaccuracy or ambiguity found in a Joint Australian/New Zealand Standard should be
made without delay in order that the matter may be investigated and appropriate action
taken.

Decuments

Full dgctllpelwt dgtails: AS NZS 3646.4-1993 scan _


http://www.avadocuments.com/doc/as-nzs-3646-4-1993-scan
http://www.avadocuments.com/doc/as-nzs-3646-4-1993-scan

SNZ AS/NZISx3b4b. 4 93 BN 85831kL9 0021047 1L5 WM

Full document details: AS NZS 3646.4-1993 scan

AS/NZS 3646.4:1993

Australian/New Zealand Standard

Information processing systems—
Open Systems Interconnection—
File transfer, access and
management

Part 4: File protocol specification

First published as Joint Standard AS/NZS 3646.4:1993.

PUBLISHED JOINTLY BY:

STANDARDS AUSTRALIA
1 The Crescent,
Homebush NSW 2140 Australia

STANDARDS NEW ZEALAND

6th Floor, Wellington Trade Centre,
181-187 Victoria Street,

Wellington 1 New Zealand

ISBN 0 7262 8307 X

Documents

Document Sharing Hub


http://www.avadocuments.com/doc/as-nzs-3646-4-1993-scan
http://www.avadocuments.com/doc/as-nzs-3646-4-1993-scan

SNZ AS/NZS*3b4b. 4 93 BN 8583159 002k048 OT1 WA

PREFACE

This Standard was prepared by the Joint Australia/New Zealand Standards Committee IT/1 on
Information Systems—Interconnection. It is identical with, and has been reproduced from,
ISO 8571-4:1988, Information processing systems—OQOpen Systems Interconnection—File Transfer,
Access and Management, Part 4: File Protocol Specification.

Amendment 1 is bound at the back of this Standard. Text affected is marked by a marginal bar.

This Joint Standard is one of a series of Open Systems Interconnection (OSI) Standards which are
currently under development. Since OSI Standards are developmental, there may be some minor
difficulties encountered in their implementation. For this reason, Standards Australia will be
providing, through the OSI Help Desk, a service to coordinate and disseminate information
concerning difficulties which are identified in using this Standard.

Under arrangements made between Standards Australia/Standards New Zealand and the international
Standards bodies, ISO and IEC, as well as certain other Standards organizations, users of this Joint
Standard are advised of the following:

(2) In Australia copyright is vested in Standards Australia. In New Zealand copyright is vested in
Standards New Zealand.

(b) The number of this Joint Standard is not reproduced on each page; its identity is shown only
on the cover and title pages.

For the purpose of this Joint Standard, the ISO text should be modified as follows:

(i) Terminology The words ‘Australian Standard’, ‘New Zealand Standard’ or ‘Joint
Australian/New Zealand Standard’ should replace the words ‘International Standard” wherever
they appear.

(ii) References The references to International Standards should be replaced by references to the
following Australian/New Zealand Standards:

Reference to International Standard Australian/New Zealand Standard

or other Publication

ISO AS

7498 Information Processing Systems— 2777 Information processing systems—
Open Systems Interconnection— Open Systems Interconnection—
Basic Reference Model Basic reference model

7498-3 Part 3: Naming and Addressing 2777.3 Part 3: Naming and addressing

8326 Information Processing Systems— 3591 Information processing systems—
Open Systems Interconnection— Open Systems Interconnection—
Basic Connection Oriented Session Basic connection oriented session
Service Definition service definition

8571 Information processing systems— 3646 Information processing systems—
Open systems interconnection— Open Systems Interconnection—
File transfer, access and File transfer, access and
management management

8571-1 Part 1: General introduction 3646.1 Part 1: General introduction

8571-2 Part 2: Virtual Filestore definition 3646.2 Part 2: Virtual filestore definition

8571-3 Part 3: File Service definition 3646.3 Part 3: File service definition

8649 Information Processing Systems— 3683 Information processing systems—
Open Systems Interconnection— Open Systems Interconnection—
Service definition for the Service definition for the
Association Control Service Association Control Service
Element Element
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8650 Information Processing Systems— 3684 Information processing systems—
Open Systems Interconnection— Open Systems Interconnection—
Protocol specification for the Protocol specification for the
Association Control Service Association Control Service
Element Element

8822 Information Processing Systems— 3615 Information processing systems—
Open Systems Interconnection— Open Systems Interconnection—
Connection-oriented Presentation Connection oriented presentation
Service Definition service definition

8824 Information Processing Systems— 3625 Information technology—
Open Systems Interconnection— Open Systems Interconnection—
Specification of Abstract Syntax Specification of Abstract Syntax
Notation One (ASN.1) Notation One (ASN.1)

8825 Information Processing Systems— 3626 Information technology—

Open Systems Interconnection—
Specification of basic encoding
rules for Abstract Syntax
Notation One

Open Systems Interconnection—
Specification of basic encoding
rules for Abstract Syntax
Notation One (ASN.1)

© Copyright — STANDARDS AUSTRALIA/STANDARDS NEW ZEALAND

Users of Standards are reminded that copyright subsists in all Standards Australia and Standards New Zealand publications and
software. Except where the Copyright Act allows and except where provided for below no publications or software produced by
Standards Australia or Standards New Zealand may be reproduced, stored in a retrieval system in any form or transmitted by any
means without prior permission in writing from Standards Australia or Standards New Zealand. Permission may be conditional on
an appropriate royalty payment. Australian requests for permission and information on commercial software royalties should be
directed to the head office of Standards Australia. New Zealand requests should be directed to Standards New Zealand.

Up to 10 percent of the technical content pages of a Standard may be copied for use exclusively in-house by purchasers of
the Standard without payment of a royalty or advice to Standards Australia or Standards New Zealand.

Inclusion of copyright material in computer software programs is also permitted without royalty payment provided such
programs are used exclusively in-house by the creators of the programs.

Care should be taken to ensure that material used is from the current edition of the Standard and that it is updated whenever the
Standard is amended or revised. The number and date of the Standard should therefore be clearly identified.

The use of material in print form or in computer software programs to be used commercially, with or without payment, or in
commercial contracts is subject to the payment of a royalty. This policy may be varied by Standards Australia or Standards
New Zealand at any time.
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Information processing systems—Open Systems
Interconnection—File transfer, access and management

Part 4:
File protocol specification

0 Introduction

1ISO 8571 is one of a set of International Standards
produced to facilitate the interconnection of computer
systems. lIts relation to other International Standards in the
set is defined 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 Open Systems Interconnection is to allow, with a
minimum of technical agreement outside the
interconnection standards, the interconnection of computer
systems:

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

ISO 8571 defines a file service and specifies a file protocol
available within the application layer of the Reference
Model. The service defined is of the category Application
Service Element (ASE). It is concerned with identifiable
bodies of information which can be treated as files, and may
be stored within open systems or passed between
application processes.

ISO 8571 defines a basic file service. It provides sufficient
facilities to support file transfer, and establishes a
framework for file access and file management. 1SO 8571
does not specify the interfaces to a file transfer or access
facility within the local system.
ISO 8571 consists of the following four parts:

Part 1: Genaral introduction

Part 2: Virtual Filestore definition

Part 3: File Service definition
Part 4: File Protocol specification

This part of ISO 8571 contains the following annexes which
form part of the standard:

Annex A - Protoco! State Tables;

Annex B - Reference to FTAM PDU Definitions;
and the following annex which does not form part of the
standard:

Annex C - ASN.1 cross reference.

1 Scope
ISO B571-4 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 four), which
supports the external file service.

For each of these, 1SO 85714 includes a formal statement
of the nature of the automaton giving the necessary
behaviour of each of the participating entities. It states:

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

2) the actions to be taken on receiving indication and
confirm primitives issued by the Presentation Service
provider;

3) the actions to be taken as a result of events 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 restrict the
possible implementation of inierfaces within a computer
system.

File Service Definition

Protocol
Specification

File }———— provision of service ——T

use of service

Presentation and ACSE Service Definitions

Figure 1 — Relationship between file protocol and service definitions

COPYRIGHT
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2 Field of application

The purpose of ISO 85714 within the OS| scheme is to
spacify 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
(1SO 8822) and ACSE Service (ISO 8649-2) define the set
of assumptions about the supporting facilities which the
protocol may exploit (see figure 1).

3 References

ISO 7498, Information Processing Systems - Open Systems
interconnection - Basic Reference Mode!

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

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

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

- Part 1: General introduction.

- Part 2: Virtual Filestore definition.

- Part 3: File Service definition.

COPYRIGHT
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ISO 8649, Information Processing Systems - Open Systems
Interconnection - Service definition for the Association

Control Service Element.

1SO 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.

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

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

4 Definitions and abbreviations

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

5§ Overview of the file protocoli

5.1 Service supported by the file protocol

ISC 85714 specifies the foliowing protocols which support
the file services defined in ISO 8571-3:

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

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

5.2 Services assumed by the basic file protoco!

The file protocol specified in this part of ISO 85714
assumes the use of the services listed in table 1. These are
Presentation Services as defined in ISO 8822 and ACSE
Association Control Services defined in ISO 8649. The OSI
Reference Model aliows the use of FTAM as one
component in 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 Functions provided

5.3.1 Functions In the basic protocol

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

a) representation of the internal file service primitives as
a sequence ot protocol data units for transmission by the
ACSE and Presentation Services;

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

¢) ensuring the progress of the protocal.

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
normal operation of the file service;

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

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

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

5.4 Model used

In abstract, the operation of the protocal is modelled by the
interaction of two file protocol machines (FPMs). The two
FPMs communicate by means of the services available at
their lower boundary, 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 sarvice 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) issuse request or response service primitives to the
iower service provider;

b) the stimuli it receives:

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

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

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

FTAM Session Presentation
[ Functional Unit | Functional Unit Functional Unit
ernel(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 eftects 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.
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Figure 2 — File Protocol Machine model
3) local error indications; NOTES

4) management intervention.

the inf ti ilable: 1 For the basic protocol, the lower boundary service is the
c) the information available: composite of ACSE and presentation service and the upper

1) information associated with the lower service boundary service is the internal file service.

association endpoint; this information is lost if the lower

sarvice association ceases to exist; 2 For the error recovery protocoi, the lower boundary service is

2) information associated with the upper service

the internal file service and the upper boundary is the external file

association endpoint; in the error recovery protocol, service.

procedures are provided for recovery on loss of the

lower sarvice association, based on the information 3 The information describing the upper service association in the
associated with the two upper service association external file service is preserved across system failures, and so is

endpoints.

external service

available to allow meaningful recovery.

FERPM ) Error Recovery FERPM
)<. .......... Pro‘wo‘l ............. >
Recovery Recovery
Procedures Procedures
_____________________ internal service . ____ | _______
Basic s Basic ) Basic
FPM <. ...... ProtSwo] .......... > FPM

Lower layer provider

Figure 3 — Extended File Protocol Machine model

COPYRIGHT

Full document details: AS NZS 3646.4-1993 scan

Documents

Document Sharing Hub


http://www.avadocuments.com/doc/as-nzs-3646-4-1993-scan
http://www.avadocuments.com/doc/as-nzs-3646-4-1993-scan

SNZ AS/NZSx3b4b. 4 93 B 8583169 0021059 947 W

5.5 Correspondence between service primitive
names and FPDU names

FPDUs which 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 FPDU

F-INITIALIZE request FPDU

F-INITIALIZE request
F-INITIALIZE response FPDU

F-INITIALIZE response

NOTES

1 Receipt of these FPDUs is signalled to the sarvice user as F-
INITIALIZE indication service primitives and F-INITIALIZE confirm
service primitives respectively.

2 In some cases, several FPDUs may be grouped into a single
PSDU. There is not therefore always a one-to-one
correspondence between file service primitives and lower layer
service primitives.
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5.6 Protocol functional units

The functional units of the file protocol are equivalent to the
tunctional units of the supported service:

a) kernel functional unit;

b) read functional unit;

c) write functional unit;

d) file access functional unit;

e) limited file management functional unit;

f) enhanced file management functional unit;
g) grouping functional unit;

h) FADU locking functional unit;

iy 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 functional unit.

2 Negotiation of a service functional unit implies the negotiation of
the equivalent protocol functional unit.
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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 protocol
entities.

6.1 Operation of the protocol

The required behaviour of an entity conforming to the basic
file protocol is expressed in the following clauses, in terms
of the actions to be taken in response to each possible
stimulus. Each clause is labelled with the name of the
functional unit to which it applies, and the actions in a
clause shall not apply if that functional unit is not
successfully negotiated.

In specifying responses to service primitives issued by the
IFS user, it is assumed that each type of service primitive
shall only be received 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 PDU that may be received, the specification
enumerates the states of the protocol in which the receiving
entity can receive the PDU. If the action specified on
raceipt of a stimulus would require the issue of a service
primitive which could not validly be issued in the current
state, the entity concerned shall indicate a protocol error
(see 10.2). If a PDU or a presentation service primitive is
received under circumstances not enumerated, a protocol
error has occurred. If a PDU or presentation service
primitive is received 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 records the original state and
the operations remaining outstanding during a grouped
exchange of PDUs and services (see B.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 PDUs or primitives during use of the grouping
mechanism. Initially the list is empty.

6.2.2 Initial state indicator

The initial state indicator records the state of the entity on
invocation of the grouping mechanism. The defined values
are the names of the states defined in ISO 8571-4 and
"unset”. Initially the value is "unset”.

6.2.3 Next state indicator

The next state indicator records the next logical regime
implied by receipt of grouped responses. The defined
values are the state names "initialized", "selected” and
"data transfer idie”, and "unset". Initially the value is unset.

6.2.4 P-alter indicator

The p-alter indicator is used to record the need for
additional alteration of the defined context set. The defined
values are "unset” and "set". Initiallv, the value is "unset”.

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 - The use of pieces of state information associated with an

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

7 Flle protocol data units

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

For information which is always required default values are
defined to avoid unnecessary overhead. The transter
syntax of these data types is negotiated and encoding
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 a ACSE
primitive or in the user data of a Presentation Service
primitive. The possibie means of transmission of each PDU
are listed in tables 2 and 3. (The means of transmission 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
carried on request and indication service primitives.

Table 2 — Protocol Data Units, FTAM regime establishment

Name Carried by Functional units
F-INITIALIZE request A-ASSOCIATE | kernel
F-INITIALIZE response® A-ASSOCIATE | kernel
F-TERMINATE request A-RELEASE kernel
F-TERMINATE response* | A-RELEASE kernel
F-P-ABORT request A-ABORT kernel
F-U-ABORT request A-ABORT kernel
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Table 3 — Protocol data units, Flle regime control

Name Carried by Functional units
F-SELECT request P-DATA kernel
F-SELECT response P-DATA kernel
F-DESELECT request P-DATA kernsl
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 response P-DATA access

A P-DATA primitive conveys a series of data values. This
series of data values is referred to in ISO 8571 as a
Presentation Service Data Unit (PSDU). The protocol
specifies, in terms of the circumstances in which the
sequence of data values in a PSDU is terminated, the exact
contents of each P-DATA issued. The series of data units
may not be divided into several P-DATA primitives in ways
not specified by this protocol.

File PDUs are transmitted in one particular presentation
context, called the FTAM-PC! 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
1SO 85714.

NOTE - Data values in any other context are not File PDUs and
this fact is used to ensure the transparency of user data.
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The receiver recognizes PDUs on the basis that a File PDU
shall:

a) be transmitted in the FTAM-PCI context,

b) consist of a single complete value from the FTAM-PCI
abstract syntax.

NOTE - A data value which differs in any material way, either by
omission of a mandatory parameter, or by addition of an undefined
parameter, or by use of an invalid parameter value, 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
PCl 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 Fiie 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 protocol version
parameter shall be set so that bits in the parameter
corresponding to other versions shall not be set to sither
"0” or "1" as part of its value;

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

d) add the PDU constructed as user information on an
A-ASSOCIATE request, setting the values of the
parameters of the A-ASSOCIATE request according to
the information in table 4. Set the values of the
presentation requirements and session requirements
parameters of the A-ASSOCIATE request to propose at
least the corresponding functional units as described in
table 1 derived from the parameters received. Derive a
list of abstract syntaxes from

1) those needed to support the document types and
abstract syntaxes named in the contents type [ist
parameter with no syntaxes duplicated;

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

3) any other abstract syntaxes implied by non-FTAM
parts of the application context;

and set the value of the application context parameter on
A-ASSOCIATE to request this list of abstract syntaxes.
e) enter the "initialize pending” state.

NOTES

1 Iif the resynchronize functional unit is not successfully
negotiated (see clause 17) then in certain situations of flow control
blockage the cancel operation may be indefinitely delayed.

2 The implementation information parameter contains information
specific to individual implementations. It may be set by omission.
Its contents are not used for negotiation.

8.1.2 On receiving an A-ASSOCIATE confirm with an F-
INITIALIZE response PDU as user information while in the
state "initialize pending”, the entity shalf:
a) it
1) the result parameter of the A-ASSOCIATE indicates
failure,

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 functiona!
units refers to a subset of the requested value;
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— 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 described in (a), then issue an F-
INITIALIZE confirm service primitive to the IFS user, with
parameters derived from the data values received and
from the parameters received on the A-ASSOCIATE
confirm;

c) enter the state "initialized™.

NOTE - Once initialized #t is possible for several presentation
contexts supporting the FTAM PCl abstract syntax to exist in the
defined context list. The entity shall subsequently interpret only the
first presentation context supporting FTAM PCl encountered as
FTAM PCI; any other instances do not affect the state of the FPM.

8.1.3 On receiving an A-ASSOCIATE confirm, without
user information and with a result parameter indicating
failure, while in the state "initialize pending", the entity shall:

a) issue an F-INITIALIZE confirm service primitive to the
IFS user with a state and action result parameters
indicating failure;

b) thereafter cease to exist.

8.2 FTAM regime termination (orderly) (Kernel)

8.2.1 On receiving an F-TERMINATE request 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".

82.2 On receiving an F-TERMINATE response PDU
while in the state "terminate pending", the entity shalt:

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

b) thereafter cease to exist.
8.3 Flle selection (Kernel)

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

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

b) terminate the PSDU.
¢) 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 — Relstionship of F-INITIALIZE parameters to A-ASSOCIATE parameters

Application Entity Title
8)

Application Context
Name

Called Presentation
address

Calling Presentation
address

Responding
Presentation address

Presentation Context
Definition List(2)

Presentation Context
Result List

QoS

Presentation
Requirements

Session Requirements

Initial Synch Point
Serial Number

Initial Assignment of
Tokens

Result

Application Context
Name(1)

Called Presentation
address

Calling Presentation
address

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

Called Presentation
address

Calling Presentation
address

Contents Type List

CQoS

Application Entity Title

Application Context
Name

Responding
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 Responss Confirm
Called Application Calied Application Called Application — —_
Entity Title (8) Entity Title Entity Title
Calling Application Caliing Application Calling Application — —
Entity Title (8) Entity Title Entity Title
Responding —_ —_— Responding Responding

Application Entity Title

Responding
Presentation address

Contents Type List

CQoS

State Result

— Request and response columns show how A-ASSOCIATE parameters are set from F-INITIALIZE paramsters.
— Indication and confirm columns show how F-INITIALIZE paramsters are set from A-ASSOCIATE parameters.
— Dash indicates A-ASSOCIATE parameter not used or has no relationship to an F-INITIALIZE paramster.

NOTES

1 Any Application Context Name must support at

least

the function implied by

the application context identified by

“{1so standard 8571 application-context(1) iso-ftam(1)}”, {see clause 21}; if no vaiue is provided by the user then that object identifier shall be
assigned by the FPM, otherwise the Application Context Name shall be derived from the valus provided by the IFS user.

2 The Presentation Contexts Definition List must contain at least those presentation contexts needed to support the current application
context as implied by FTAM (see clause 21) and the Contents Type List.

3 The Presentation Context Definition list contains “ISO 8571-FTAM PC!” 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 1s 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 1SO 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 "sslect 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) isste an F-SELECT contfirm service primitive to the
IFS user, with parameters derived from the data values
received;

b} it 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
indicating failure, then enter the state "initialized".

8.34 On receiving an F-SELECT response PDU while in
state "grouping” with the first element of the expected
responses list having value "F-SELECT response” and with
returned parameters 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 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.
8.4 Flle deselection (Kernel)

8.4.1 On receiving 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 current PSDU;

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

8.4.2 On receiving an F-DESELECT 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”,
"F-SELECT responss”, "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 current PSDU;

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

8.4.3 On receiving an F-DESELECT response PDU while
in the state "deselect pending”, the entity shall:

a) issue an F-DESELECT confirm service primitive to the
IFS user, with parameters derived from the data values
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) setthe value of the next state indicator to "initialized";
¢) delete the first element of the expected responses list.
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8.5 File creation (Limited management)

8.5.1 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
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-CREATE reguest PDU as a data value to
the current PSDU;

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

8.5.3 On receiving an F-CREATE response PDU while in
the state "create pending” and with the foliowing negotiable
parameters having values returned consistent with the
requested values:

a) initial attributes are within the requested attribute
groups successfully negotiated at filestore initialization
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 data values
received;

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

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 PDU while in
state "grouping” with the first slement 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 primitive to the
IFS user;
b) if the PDU did not carry a state result indicating failure
set the value of the next state indicator to "selected".

¢) delete the first element of the expected responses list.
8.6 File deletion (Limited management)

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

b) enter the state "initialized".

8.6.4 On receiving 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) setthe value of the next state indicator to "initialized";
c) delete the first element of the expected responses list.

8.7 Read attributes (Limited management)

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

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

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

8.7.2 On receiving 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 current PSDU;

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

8.7.3 On receiving an F-READ-ATTRIB response PDU
while in the state "read attribute pending”, having
successfully negotiated the limited file management
tunctional unit at filestore initialization and with the following
negotiable parameters having values returned consistent
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 atfributes returned are within the requested atiribute
groups successfully negotiated at filestore initialization and
were named in the attribute names parameter on the
request PDU sent.

8.74 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
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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)

88.1 On receiving an F-CHANGE-ATTRIB request
service primitive from the IFS user while in the state
"selected”, the entity shall:
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 IFS user while in the state
"grouping” with enhanced file management functional unit
selacted, and with the last element of the expected
response list having one of the values "F-READ-ATTRIB
response”, "F-CLOSE response”, "F-CREATE response 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 response” to the
end of the expected responses list.

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

a) issue an F-CHANGE-ATTRIB confirm service
primitive to the IFS user, with parameters derived 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 consistent as
described in 8.7.3, the entity shall:

a) issue an F-CHANGE-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.
8.9 File 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
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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

2) the initiating entity wishes to have presentation
contexts for any abstract syntaxes added to defined
context set on the basis of local system or network
management considerations for the establishment of
the open regime (see 9.9.4)

then

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

d) terminate the current PSDU,
e) enter the state "open pending”.

8.9.2 On receiving 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-SELECT response”, "F-CREATE response”, "F-
READ-ATTRIB  response” or "F-CHANGE-ATTRIB
response” the 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 responses list.

8.9.3 Onreceiving 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 accordance with the rules for negotiation given in ISO
8571-3, the entity shall:

a) if the PDU issued carried a state result parameter
indicating failure, issue an F-OPEN confirm primitive to
the IFS user and enter the state "selected”;

b) if the value of the presentation action parameter is
true, set the p-alter indicator;

c) it 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, and enter the state "data
transfer idle™;

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
that successfully negotiated at file selection (see 1ISO 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:
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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
turther processing;

e) delste the first element of the expected responses list.

89.5 On receiving a P-ALTER-CONTEXT 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 result list
indicating which of the proposed presentation contexts
can be supported;

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

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

d) unsst the p-alter indicator;

e) if a F-OPEN response PDU was being preserve then
issue an F-OPEN confirm service primitive to the IFS
user.

88.6 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) it the open regime has been established, but
presentation contexts supporting the requested abstract
syntaxes have not all been successfully negotiated set
the action result parameter to indicate a recoverable
error, and optlionally add a diagnostic describing the
context negotiation result based on local management
considerations;

b) issue an F-OPEN 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
paramester indicating failure, enter the state "data transfer
idle";

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

NOTE - If the resultant facilities are insufficient, the IFS ussr 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 effact 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 idle", the entity shall:

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

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

8.10.3 On receiving an F-CLOSE response PDU while in
the state "close pending”, the entity shall:

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

b) enter the state "selected".

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

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

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

8.11 Begin Group (Grouping)

8.11.1  On receiving an F-BEGIN-GROUP request service
primitive from the |FS user while in either the state
"initialized™ or the state "data transfer idie”, the entity shall:

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

b) set the value of the initial state indicator to the current
state;

c) enter the state "grouping”.

8.11.2 On receiving an F-BEGIN-GROUP response PDU
while in the state "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)

8.12.1 On receiving an F-END-GROUP request service
primitive from the IFS user while in the state "grouping”, the
entity shall:
a) add an F-END-GROUP request PDU as a data value
to the current PSDU;

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

8.12.2 On receiving an F-END-GROUP response PDU
while in state "grouping”, the entity shall:

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

b) if the requested threshold has been attained by
counting consecutive primitives with either state result
parameters indicating success or no state result
parameter and
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1} the p-alter indicator is set then enter the state "p-
alter context pending”

2) the p-alter indicator is unset then enter the state
named by the next state indicator.

c) If the requested threshold has not been attained then
enter the state named by the initial state indicator.

d) Clear the expected responses list, unset the next
state indicator and unset the initial state indicator.
NOTE - #f Class Il errors are signalled, the open regime has been
established, but not all the necessary abstract syntaxes have
corresponding supporting presentation contexts as a result of the
preceding P-ALTER-CONTEXT exchange. If the resultant facilities
are insufficient, the IFS user may release the regime.

8.13 Recovery (Recovery)

8.13.1 On recsiving an F-RECOVER request service
primitive from the IFS user while in state "initialized", the
entity shall:

a) add an F-RECOVER 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 presentation
contexts for any abstract syntaxes added to defined
context set on the basis of local system 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 define-contexts parameter of the F-RECOVER
request PDU;

c) 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
or network management considerations for the
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-RECOVER
request PDU;

d) terminate the current PSDU,
e} enter the state "recover pending”.

8.13.2 On receiving an F-RECOVER response PDU while
in the state "recover pending” and with the negotiable
parameters having values returned consistent with the
requested values in accordance with the rules for
negotiation given in ISO 8571-3, the entity shall:

a) if the PDU issued carried a state result parameter
indicating failure, issue an F-RECOVER confirm primitive
to the IFS user and enter the state "initialized™;

b) it the value of the presentation action parameter is
true, set the p-alter indicator;
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¢) 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
transter 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
that successfully negotiated at file selection (see ISO 8571-
3).

8.13.3 On receiving a P-ALTER-CONTEXT indication
primitive from the presentation service provider whiie in the
state "p-alter context pending" and the p-alter indicator is
set, the entity shall:

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

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

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

d) unset the p-alter indicator.

8.13.4 If an F-RECOVER 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 not all
the necessary abstract syntaxes have corresponding
supporting presentation contexts as a result of the
preceding P-ALTER-CONTEXT exchange then set the
action result parameter to indicate a recoverable error,
and optionally add a diagnostic describing the context
negotiation result based on local management
considerations;

b) issue an F-RECOVER confirm service primitive to the
IFS user, with parameters derived from the data values
received;
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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 shouid
terminate the regime.

8.14 Locate (Access)

8.14.1 On receiving an F-LOCATE request service
primitive from the IFS user while in a "data transfer idie”
state, the entity shall:

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

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

8.14.2 On receiving an F-LOCATE response PDU 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 data values
received;

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

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

a) add an F-ERASE request PDU to the current 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 data values
received;

b) enter the state "data transfer idle™.
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9 File responding entity actions
9.1 FTAM regime establishment (Kernel)

9.1.1  On recsiving 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 incapable 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-
ASSOCIATE response with result parameter set to
"rejected by responder (permanent)”, issue the A-
ASSOCIATE response and and thereafter cease to exist;

b) it 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 "ailure”, the action result set to "permanent
error” and the protocol version parameter set to indicate
that it supports version 1, and add the PDU constructed
as user information on an A-ASSOCIATE response with
result parameter set to rejected by responder
(permanent)”, ssue 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 and 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 items

of the contents type list of the F-INITIALIZE request

PDU then delete from the contents type list

— those abstract syntaxes that cannot be supported
and

— those document types which reference abstract
syntaxes that cannot be supported;

d) enter the state "f-initialize pending”.

9.1.2 On receiving an F-INITIALIZE response service
primitive from the IFS user while in an "f-initialize pending”
state, the entity shall:

a) construct an F-INITIALIZE response PDU;
b) set the protocol version parameter of that PDU to

"version-1"; other version bits in the parameter
corresponding to other versions shall not be set;
¢) 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 1s 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

COPYRIGHT

23

4 93 B A5331kL9 0021069 426 W

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)

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

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

b} enter the state "{-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 PDU;

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

c) thereafter cease to exist.

8.3 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 primitive 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 expscted response list empty
and the initial state indicator having value "initialized", the
entity shall:

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

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

9.3.3 On receiving an F-SELECT response sarvice
primitive from the IFS user while in an "-select pending"
state, the entity shall:

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

b) terminate the current PSDU;

c) i the PDU contained a state result parameter
indicating failure, enter the state "initialized"; otherwise,
enter the state "selected”.

9.3.4 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
"selacted”;

c) delete the first element of the expected responses list.
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9.4 File deselection (Kernel)

9.4.1 On receiving an F-DESELECT request PDU while in
a "selacted” 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 “{-deselect pending”.

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

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

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

8.43 On receiving an F-DESELECT response service
primitive from the IFS user while in the state "{-deselect
pending", the entity shall:
a) add an F-DESELECT response PDU as a data value
to the current PSDU,

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

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

a) add an F-DESELECT response PDU to the current
PSDuU;
b) set the value of the next state indicator to "initialized";

c) delete the first element of the expected responses list.
9.5 Flle creation (Limited management)

9.5.1 On receiving an F-CREATE request PDU while in a
"initialized" state, the entity shall:
a) issue an F-CREATE indication service primitive to the
IFS user, with paramsters derived from the data vaiues
received;

b) enter the state "-create pending".

8.52 On receiving an F-CREATE request PDU while in
the state "grouping” with the expected response list empty
and the initial state indicator having vaiue "initialized", the
entity shail:
a) issue an F-CREATE indication service primitive to the
IFS user;

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

9.53 On receiving an F-CREATE response service
primitive from the IFS user while in the state "-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;

¢} if the PDU contained a state result parameter
indicating failure, enter the state "initialized"; otherwise,
enter the state "selected”.
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954 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 Filie deletion (Limited management)

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

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

b) enter the state "f-delete pending”

8.6.2 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 "F-CLOSE
response”, "F-READ-ATTRIB response” or "F-CHANGE-
ATTRIB response”, the entity shall:
a) issue an F-DELETE indication service primitive to the
IFS user;

b) add the value "F-DELETE response” to the end of the
expected 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 data value to
the current PSDU;
b) terminate the current PSDU;

¢) enter the state "initialized".

86.4 On receiving an F-DELETE response service
primitive from the IFS user while in state "grouping” 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 responses list.
9.7 Read attributes (Limited management)

8.7.1 On receiving an F-READ-ATTRIB request PDU
while in a "selected"” state, the entity 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 "f-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”.

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

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

b) delete 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 "selected” state, the entity shall:

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

9.8.2 On receiving an F-CHANGE-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”, "F-READ-ATTRIB
response” or "F-CLOSE response”, the entity shall:
a) issue an F-CHANGE-ATTRIB indication service
primitive;
b) add the valus "F-CHANGE-ATTRIB responsse” to the
end of the expected responses list.

9.83 On receiving an F-CHANGE-ATTRIB response
service primitive from the IFS user while in the state "f-
change attribute pending”, the entity shali:

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

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

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

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”.
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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: "F-SELECT
response”, "F-CREATE response”, "F-READ-ATTRIB
response” or "F-CHANGE-ATTRIB response” the entity
shall:

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

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

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

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

b) if the PDU did not carry a state result indicating faiiure
set the value of the next state indicator to "data transfer
idle”;

¢} delste the first element of the expected responses list.

99.4 On receiving an F-OPEN response service primitive
from the IFS user while in state "-open pending”, the entity
shall:

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

and

2) any presentation contexts in the defined context fist
are o be deleted from the defined context list (see
notes below),

then

the associated abstract syntax names shall be included

in the presentation context deletion list parameter of

the P-ALTER-CONTEXT request (see (f) below),

provided they are not required in the new open regime;
b} i

1) the presentation context management functional

unit has been successiully negotiated

and

2) a pressentation context is to be added to the defined
context list on the basis of the contents type name
parameter for the successful establishment of the open
regime

then

the associated abstract syntax names and presentation
context identifications shall be included in the
presentation context addition list parameter of the P-
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 idie".
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NOTES
1 If the contents type name is not present then the list of context
definitions to be performed is empty.

2 The remove contexts parameter receivad on the F-OPEN
request may be taken into consideration in the construction of the
presentation context deletion list. The only relationship between
the remove contexts parameter and the presentation context
deletion list is implementation dependent.

3 None of the actions relating to the P-ALTER-CONTEXT request
shall be selected if the result parameter on the primitive received
indicated failure.

895 On receiving a P-ALTER-CONTEXT confirm
primitive from the presentation service provider while in the
state "presentation action pending”, the entity shall enter the
state "data transfer idle".

NOTE - If the P-ALTER-CONTEXT negotiation could not be carried
out precisely as requested, the responder waits for the initiator to
decide whether the resultant open regime can be used or not.

9.10 Flle close (Read, Write)

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

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

b) enter the state "f-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.

8.10.2 On receiving an F-CLOSE request PDU while in
the state "grouping” with the expected response list empty
and the initial state indicator having value "data transfer
idle”, the entity shall:

a) issue an F-CLOSE indication service primitive to the
IFS user;

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

8.10.3 On receiving an F-CLOSE response service
primitive from the IFS user while in an "f-close pending”
state, the entity shall:

a) add an F-CLOSE response PDU to the current PSDU;
b) terminate the current PSDU;
c) enter the state "selected”.

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

| a) add an F-CLOSE response PDU to the current PDU.
b) set the value of the next state indicator to "selected”;
¢} delete the first element of the expected responses list.

9.11 Begin Group (Grouping)

9.11.1 On receiving an F-BEGIN-GROUP request PDU
while in either the state "initialized" or the state "data
transfer idle", the entity shall:

a) issue an F-BEGIN-GROUP indication to the {FS user;

b) set the value of the initial state indicator to the current
state;
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¢) enter the state "grouping".

9.112 On recsiving an F-BEGIN-GROUP response
service primitive from the IFS user while in the state "group
pending”, the entity shall:
a) add an F-BEGIN-GROUP response PDU to the
current PSDU;

b) enter the state "grouping”.
9.12 End Group (Grouping)

8.12.1 On receiving an F-END-GROUP request PDU
while in the state "grouping”, the entity shali:

a) issue an F-END-GROUP indication to the IFS user;
b) enter the state "group pending"”.

8.122 On receiving an F-END-GROUP response service
primitive from the IFS user while in state "grouping”, the
entity shall:

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

b) terminate the current PSDU;

¢) if the requested threshold has been attained by
counting consecutive primitives with either state result
parameters indicating success or no state result
parameter and

1) the p-alter indicator is set then issue a P-ALTER-
CONTEXT request with the contexts to be defined or
deleted as determined in 9.9.4, then enter the state
"presentation alter context pending™.

2) the p-alter indicator is unset then enter the state
named by the next state indicator;

d) if the requested threshold has not been attained by
counting consecutive primitives with either state result
parameters indicating success or no state result
parameter, enter the state named by the initial state
indicator; and clear the expected responses list, unset the
next state indicator and unset the initial state indicator.

9.13 Recovery (Recovery)

8.13.1 On receiving an F-RECOVER request PDU while
in a "initialized" state, the entity shall:
a) issue an F-RECOVER indication service primitive to
the IFS user, with parameters derived from the data
values received;

b) enter the state "{-recover pending".

9.13.2 On receiving an F-RECOVER response service
primitive from the IFS user while in state “f-recover
pending”, the entity shall:
a) if

1) the presentation context management functional

unit has been successfully negotiated

and

2) any presentation contexts in the defined context set

are to be deleted from the defined context set (see

notes below),

then

the associated presentation context identifications shall

be included in the presentation context deletion list
parameter of the P-ALTER-CONTEXT request (see (f)
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balow), provided they are not required in the new open
regime;

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

and

2) a presentation context is to be added to the defined
context set on the basis of the contents type name
parameter, for the successtul establishment of the
open regime.

then

the associated presentation context identifications shall
be included in the presentation context addition
parameter of the P-ALTER-CONTEXT request (see (f)
below);

¢) add an 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”;

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 primitive after any current PSDU has been
terminated, 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 remove contexts parameter received on the F-RECOVER
request may be taken into consideration in the construction of the
presentation context deletion list. The only relationship between
the remove contexts parameter and the presentation context
deletion list is implementation dependent.

3 None of these actions shall be selected if the result parameter
on the primitive received indicated failure.
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9.13.3 On receiving a P-ALTER-CONTEXT confirm
primitive from the presentation service provider while in the
state "presentation action pending”, the entity shall enter the
state "data transfer idle recover”.

NOTE - If the P-ALTER-CONTEXT negotiation could not be carried
out precisely as requested, the responder waits for the initiator to
decide whether the resultant 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;

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

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

9.14.2 On receiving an F-LOCATE response service
primitive from the IFS user while in the state "f-locate
pending”, 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)

9.15.1 On receiving an F-ERASE request PDU while in an
"data transfer idie" state, the entity shall:

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

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

9.152 On receiving an F-ERASE response service
primitive from the IFS user while in the state "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;
c) enter the state "data transfer idle".
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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 PDU (see 10.1.1.1),

b) an F-P-ABORT PDU (see 10.1.1.2) or

c) absent (see 10.1.1.3).

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

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

b) thereatter cease to exist.

10.1.1.2 If the user information is an F-P-ABORT PDU,
the entity shall:

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

b) thereafter cease to exist.

10.1.1.3 [f the user information is absent, the entity shall:

a) issue an 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 a temporary error indication.
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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
of the underlying services to convey unlimited user
information by A-ABORT:
1) it the ability exists, construct an F-U-ABORT PDU
with values derived from the parameters received 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 exist.

10.2 Protocol errors

On detecting a protocol error (see 6.1) while in any state,
the entity shall:
a) issue an F-P-ABORT indication to the IFS user, with
an action result parameter indicating a protocol error.
b) on the basis of local information regarding the ability
of the underlying services to convey unlimited 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-ABORT request
setvice 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 besic protocol
entities.

11.1 State of the connection endpoint

For each PDU that may be received, the svecification
enumerates the states of the protocol in which the receiving
entity can receive the PDU. If the action srecified on
receipt of a stimulus would require the issue o a service
primitive which could not validly be issued in he current
state, the entity concerned shall indicate a pretocol error
(see 10.2).

11.2 Additional state of the entities

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

11.2.1 Read/write indicator

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

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
conjunction with session resynchronization to produce a
recovery without user visibility of the error; otherwise it 1s
used during the cancel phase. The defined values are
"unset” and "set. Initially, the value is "unsat".

112.3 Checkpoint identifier expected

The checkpoint identifier expected reflects the sequence of
checkpoints within bulk data, and is reset by the start of
bulk data transfer and by error recovery mechanisms. The
value is incremented when a checkpoint is made. The
vaiue is an integer in the range 1 to 999998. Initially, the
value is determined by the state of the association.

The checkpoint identifier expected applies only to FTAM
regimes for which the use of the restart and/or recovery
functional units have been successfully negotiated.

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

NOTES

F-CHECK request
F-CHECK response
F-RESTART request

F-RESTART response

Name Carried by Functional units

F-READ request P-DATA read

F-WRITE request P-DATA write

data value (see 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

reguest user data or P-DATA
F-CANCEL response P-RESYNCHRONIZE (abandon) | read, write

request user data or P-DATA
(see note 2)
(see note 2)

P-RESYNCHRONIZE (restart)
request user data

P-RESYNCHRONIZE (restart)
response user data

recovery, restart
recovery, restart
restart

restart

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.

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

11.2.5 Synchronization Offset

The synchronization offset is a constant established when a
read or write bulk data transfer is initiated or recoversd,
which gives the difference between the checkpoint identifier
expected and the next resynchronization point number.

The synchronization offset applies only to FTAM regimes
for which the use of the presentation minor synchronization
functional unit has been successiully negotiated.

NOTE - Except during the issue of a checkpoint, or performance of
the restart procedure the value of the synchronization offset is
equal to the difference between the expected checkpoint number
and the next synchronization point number.

11.2.6 Outstanding checkpoint counter

The outstanding checkpoint counter records the number of
checkpoints which are unacknowledged.

12 Bulk data transfer protocol data units

The PDUs are transmitted as user data on a Presentation
service primitive. The possible means of transmission of
each PDU are listed in table 5.

Any valid bulk data transfer sequence of data values and
PDUs carried on P-DATA may be concatenated into a
single PSDU, provided no checkpoints need to be inserted
in that sequence. The receiver of a PSDU unpacks it into
individual data values and/or PDUs, and processes each
according to the procedures specified in clauses 13 to 17.

13 Bulk data transfer initiating entity
actions

13.1 Read (Read)

13.1.1 On receiving an F-READ request service primitive
from the IFS user the entity shall:

a) send an F-READ request PDU as a P-DATA request;
b) if the presentation minor synchronization functional

unit has been successfully negotiated, issue P-TOKEN-
GIVE request for the synchronize minor token;

¢) increment the bulk data transter number;

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;

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

h) if the presentation minor synchronization functional
unit has been successfully negotiated, enter the state
*first minor synch indication pending”; otherwise enter the
state "read data transfer” in the role of receiver.

13.1.2 If a P-SYNC-MINOR indication is received from the
presentation service provider while in the state "first minor
synch indication pending”, the entity shall:
a) issue a P-SYNC-MINOR response to the presentation
service provider;
b) increment the next synchronization point serial
number;

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

13.2 Write (Write)

13.2.1 On recsiving an F-WRITE request ssrvice primitive
from the IFS user while in the state "data transfer idle", the
entity shall:

a) send an F-WRITE request PDU as a P-DATA request;
b) increment the bulk data fransfer number;
¢) 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;

d) if the presentation minor synchronization functional
unit has been successfully negotiated, calculate the
synchronization oftset; this is equal to the next
synchronization point number, minus the checkpoint
identifier expected, plus one;

e) set the outstanding checkpoint counter to 0;

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

g) if the presentation minor synchronization functional
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 functional
unit has been successfully negotiated, enter the state

"first minor synch indication pending”; otherwise enter the
state "write data transfer” in the role of sender.

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;

¢} enter the state "transfer ending read” or “transter
ending write", depending on the value of the read/write
indicator.
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13.3.2 On receiving an F-TRANSFER-END response
PDU while in the state "transfer ending write” the entity
shail:

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

b) enter the state "data transfer idie”.

13.3.3 On receiving an F-TRANSFER-END response
PDU whiie in the state "transfer ending read” the entity
shall:

a) if the presentation minor synchronization functional
unit has not been successfully negotiated, then issue an
F-TRANSFER-END confirm service primitive to the IFS
user;

b) if the presentation minor synchronization functional
unit has been successtully negotiated, enter the state "p-
token pending"; if it has not, enter the state "data transter
idle".

13.3.4 On recsiving a P-TOKEN-GIVE indication for the
sync-minor token while in the state "p-token pending”, the
entity shall issue an F-TRANSFER-END confirm service
primitive to the IFS user and enter the state "data transfer
idie”.

14 Bulk data transfer responding entity
actions

14.1 Read (Read)

14.1.1  On receiving an F-READ request PDU while in an
"data transfer idle" state the entity shall;

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

b) increment the bulk data transfer number;

14.2 Write (Write)

14.2.1 On receiving an F-WRITE request PDU while in an
"data transfer idle" state, the entity shall;

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

b) increment the bulk data transfer number;
c) 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;

d) set the read/write indicator to "writing"
8) set the outstanding checkpoint counter to 0;

f) i the presentation minor synchronization functional
unit has been successfully negotiated, caiculate the
synchronization offset; this is equal to the next
synchronization point number, minus the checkpoint
identifier expected, plus one;

g) if the presentation minor synchronization functional
unit has been successfully negotiated, enter the state
"first synch minor indication pending™; if it has not, enter
the state "write data transfer” in the role of receiver.

14.2.2 On receiving a P-SYNC-MINOR indication while in
the state "write minor synch pending”, the entity shall;

a) issue a P-SYNC-MINCR response;
b) increment the next synchronization point number;

c) enter the state "write data transfer” in the role of
receiver.

¢) 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;

d) set the read/write indicator to "reading”;
e) set the outstanding checkpoint counter to 0;

fy if the presentation minor synchronization tunctional
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;

g) it the presentation minor synchronization functional
unit has been successfully negotiated, enter the state
"synch minor token pending”; if it has not, enter the state
"read data transfer” in the role of sender.

14.3 Transfer end (Read, write)

14.3.1 On receiving an F-TRANSFER-END request PDU
while in the "read ending” or "write ending” state, the entity
shall;
a) issue an F-TRANSFER-END indication service
primitive to the IFS user, with parameters derived from
the data items received;
b) enter the state "transfer ending read" or "transfer
ending write”, depending on the value of the read/write
indicator.

14.3.2 On receiving an F-TRANSFER-END response
service primitive from the IFS user, the entity shall;
a) send an F-TRANSFER-END response PDU as a P-
DATA request;
b) if the read/write indicator is set to read and the

presentation minor synchronize functional unit has been
successfully negotiated, issue a P-TOKEN-GIVE request

14.1.2 On receiving a P-TOKEN-GIVE indication for the
synchronize minor token while in the state "token pending”,
the entity shall;

a) issue a P-SYNC-MINOR request to the presentation
service provider;

service primitive to the presentation service provider;
c) unset the read/write indicator;
d) enter the state "data transfer idle”.

b) increment the next synchronization point number;

c) enter the state "first synch minor confirm pending” in
the role of sender.

COPYRIGHT

14.3.3 On receiving an F-TRANSFER-END request PDU
while in the state "cancel pending”, the entity shall do
nothing.
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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 eiement given on the F-DATA request to
the eurrent PSDU;

b) check that any data item sent is consistent with any
context within the defined context set, and indicate a
protocol error if it is not.

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

15.1.2 On receiving a P-SYNCH-MINOR confirm while in
the state "first synch minor confirn 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 transfer” depending on the value of the read/write
indicator, and then immaediately perform the actions in
17.2.1;

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

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

15.2 End of data transter (Read, write)

1521 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 an 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 state was "first synch minor confirm pending”,
enter the state "first synch minor confirm pending at data
end";

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

15.22 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)

156.3.1 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:

COPYRIGHT

32

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 checkpoaint identifier and the
next synchronization point serial number; if the next
synchronization point serial number exceeds 999 999
then a protocol error has occurred;

g) if any of the checks in (b), (¢}, (d), (e) or (f) above fail,
then indicate a typse Il error locally.

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

a) issue an F-CHECK confirm service primitive to the
IFS user, with parameters derived from the information
received. The checkpoint identifier is calculated by
subtracting the synchronization offsst from the
synchronization point serial number.

b) decrement the outstanding checkpoint counter by the
diffarence between the the checkpoint identifier 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 tfransfer” state the entity shall issue an F-DATA
indication service primitive to the IFS user.

NOTE - This includes receipt of any data element of type File-

Contents-Data-Element (see I1SO 8571-2 for the definition of an
abstract syntax of the access structure of an hierarchical 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:
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”;

16.22 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 checkpaint counter,

c) 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 oftset;

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

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

g) increment the checkpoint identifier expscted 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 transter”,
"write data transfer”, "read ending" or "write ending” state,
or, if the entity is the responder also in the a "transfer
ending write" state the entity shalll,

a) issue a P-SYNC-MINOR response with parameter
equal to the checkpoint identifier from the service
primitive pius the synchronization offset.

b) decrement the outstanding checkpaint counter by the
difference between the the checkpoint identifier expected
minus the synch point serial number received minus the
offset.

17 Bulk data transfer general actions
17.1 Discarding (Read, Write)

17.1.1 If an F-CANCEL request PDU is received or
transmitted, either on a P-RESYNCHRONIZE primitive or a
P-DATA primitive, or if an F-RESTART request PDU is
transmitted on a P-RESYNCHRONIZE primitive, the entity
shall set the discard indicator.

17.1.2 On receiving a P-DATA indication which is not in
the FTAM-PCl-context that is being used for communication
between the FPMs while in a "read data transfer” or a "write
data transfer” state with the discard indicator set, the entity
shall do nothing.

17.2 Cancel (Read, write)

17.21 On receiving an F-CANCEL request service
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;
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c) set the outstanding checkpoint counter to zero;
d) enter the state cancel response pending.

1722 On receiving an F-CANCEL reguest 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:

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

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

c) sat the outstanding checkpoint counter to zero;
d) enter the state "f-cancel response pending".

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

a) discard any user data which it has not yet delivered,
and continue 1o receive PDUs;

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

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

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

a) if presentation resynchronization functional unit has
been  successfully negofiated, 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 values at the
Q@gjnr)ing_of,transfar;

¢} unset the discard indicator;

d) enter the state "data transfer idle”.

17.26 Onissuing an F-CANCEL confirm service primitive
to the IFS user, or on sending an F-CANCEL response
PDU, the entity shall unset the discard indicator.

17.2.7 On receiving a P-RESYNCHRONIZE (abandon)
confirm with user data containing an F-CANCEL response
PDU, while in the "cance! 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 idle".

1728 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;

Documents


http://www.avadocuments.com/doc/as-nzs-3646-4-1993-scan
http://www.avadocuments.com/doc/as-nzs-3646-4-1993-scan

SNZ AS/NZS*3b4b. 4 93 EM B85831LY 7UDE].D&D 497

b) enter the state "data transfer idle".

17.2.9 Collision of cancel requests camied 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
and diagnostic from the F-CANCEL request previously
issued;

¢) enter the state "data transfer idle".

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

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

b) enter the state "data transfer idie”.
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 a P-RESYNCHRONIZE (restart) request and
set the discard indicator. The user data shall contain an
F-RESTART request PDU including a checkpoint
identifier equal 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 number proposed to the Presentation Service
provider shall be equal to the next resynchronization point
serial number minus one;

b} set the outstanding checkpoint counter to zero;
c) enter the state "restarn response pending”.

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

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

b) issue an F-RESTART indication service primitive to
the IFS user. The checkpoint id shall be equal to the
value received in the PDU;

¢) set the outstanding checkpoint counter to zero;

d) enter the state "f-restar 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;
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c) set the next synchronization point number equal to the
resynchronization point number negotiated with the
Presentation Service provider;

d) set the synchronization oftset 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 vaiue of the read/write
indicator.

17.34 On receiving a P-RESYNCHRONIZE (restart)
confirm, with user data containing an F-RESTART response
PDU, the entity shall;

a) unset the discard indicator;

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

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

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

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

f) enter the state "read data transfer" or "write data
transfer” depending on the value of the read/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 primitive to the
IFS user. If the entity is the sender, the checkpoint id
shall be equal to the value received on the PDU. If the
entity is the receiver, the value shall be equal to the value
previously transmitted in the F-RESTART request PDU;

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

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

e) sat the next synchronization point number equal to the
resynchronization point number negotiated with the
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.

1736 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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Section four: The error recovery protocol

18 Protocol mechanisms

NOTE - The entities referred to in section four are error recovery
protocol entities.

18.1 Error detection and reporting

18.1.1 Classes of error
Errors are categorized as follows:

Class | errors damage the data transfer regime only.
Class llerrors damage the select or open regimes.
Class lli errors  lose the association

18.1.2 Error detection mechanisms
Errors are detected either

a) by one of the entities which are operating the error
recovery procedure, either as a result of events local to
that entity or of consistency checks present in the data
transtarred; or

b) by the provider of the supporting service. Provider
detected errors will be signalled to both the entities using
the service by the F-P-ABORT primitive, but the two
users will not necessarily be informed at the same time.

NOTES

1 If one entity detects an abnormal condition but is able to apply
some correction locally without need for an exchange of protocol,
that error ts not considered visible within the OS! Environment.

2 Users of the file service may also detect errors and act upon
them as appropnate but their resolution Is not handied by the error
recovery entities.

18.1.3 Error reporting

If the error is detected by the service provider, both service
users will be informed and no additional error reporting will
be necessary. However, it the error is detected by one of
the error recovery entities, the class of error must be
reported o the other. This is achieved as follows for
transient errors:

a) for class | errors, the class of error is indicated by
attempting to negotiate a restart point (see 19.2.1); if the
presentation resynchronize functional wunit is not
available, the class | error is signalled as if it were a class
il error;

b) for class !l errors, the class of error is indicated by an
action result parameter indicating failure, or a suitable
optional diagnostic parameter in an F-CANCEL request
protocol data unit;

¢) for class lll errors, the class of error is indicated by a
local signal that conveys a transient abort condition to the
FPM.

Permanent errors detected by a FERPM are signalied to the
IFS user by issuing an F-P-ABORT indication Permanent
errors detected by a FERPM are signalled to the peer
FERPM by issuing a local signal that conveys a permanent
abort condition to the FPM.
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18.2 Checkpoints

Recovery makes use of the identification of points in the file
to form checkpoints. These are points inserted into the data
flow by the sender at appropriate points during the data
transfer. The algorithm used by the sender to position
checkpoints is a local matter, but on restart or recovery it
implies the same point in the data flow as was originally
marked by that checkpoint identifier.

Checkpoint acknowledgement is used to limit the number of
points at which recovery may be requested, and so to limit
commitment of resources. Acknowledgement of a
checkpoint also acts as an acknowledgement of any
unacknowledged checkpoints received before the
checkpaoint in question. Each entity states, in the F-
INITIALIZE protocol data unit it sends, the maximum
number of checkpoints it is prepared to have outstanding
when acting as sender; the protocol will not progress if the
other entity does not acknowledge checkpoints when that
number are outstanding.

18.3 Negotiation of restart point

The responsibility for initiating a recovery action lies with the
entity with the most complete information on the stage
reached before the error. Thus

a) recovery from class | errors is requested by the
receiver;

b) recovery from class !l or lll errors is requested by the
initiator of the activity which failed.

For a class | error, either party may propose a restart; if the
receiver makes the proposal, it includes a restart point in
the request, and if the sender makes the proposal, the
receiver includes a restart point in its response. |f
resynchronization is not available the error will have been
signalled as a class | error, and the following procedure
applies.

For a class Il or 1Yl error, the protocol entity supporting the
initiator makes a proposal when re-establishing the file
regimes with an F-RECOVER primitive, and the protocol
entity supporting the filestore provider may make an
overriding proposal on the response if it was the receiver at
the time of the error.

NOTE - A restart may imply some real time delay (due, for
example, to media repositioning) in some OSIE/RSE mappings.

The time delay before recovery is attempted may be based
on the suggested delay value from the diagnostic
associated with the failure, if one is present.

18.4 Docket contents

Recovery from class Il or lll errors necessitates the
preservation of a certain coliection of information relating to
the transfer. The information is associated with the external
file service connection when restart or recovery functional
units are selected, not the internal file service connection.
This requires the management of the following information,
reterred to here as a docket. A docket makes the following
information available;

a) an identifier for the activity; this identifier is not reused
if there is a possibility of a resumption;
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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 identifiers and the position in the
data flow they correspond to;

g) a count of checkpoints which have not yet been
acknowledged,;

h) the presentation context for the file content, recorded
at file open;

i) the access context for the file content, recorded at
start of bulk data transfer;

j) adescription of locking mechanisms currently in place
for the data;

K) the current location in the file structure.

Use of the term docket does not imply that the information
must, in practice, be packaged in a particular way, but is
merely a descriptive convenience. However, the reliability
depends on the preservation of this body of information,
which must exhibit at least the reliability expected of the
recovery procedure. An implementation cannot be
expected to retain dockets indefinitely; it is a matter of iocal
choice when this procedure is abandoned and dockets
deleted. However, for as long as the docket is maintained,
concurrency control locking any files recorded in it should
be maintained.

19 Specification of the error control
protocol

19.1 Normal operation

18.1.1 Issue of service primitives

For every request or response primitive received from the
user of the external file service, an error recovery entity
shall issue a primitive of the same type, including
parameters identical to those received, to the internal file
service provider. It may add parameters peculiar to the
error control protocol.

For every indication or confirm primitive received from the
internal file service provider which

a) is not concerned with error recovery (F-INITIALIZE,
F-TERMINATE, F-SELECT, F-CREATE, F-DELETE, F-
OPEN, F-LOCATE, F-ERASE, F-READ, F-WRITE or
instances of F-DESELECT, F-CLOSE carrying an action
result indicating trapsient errar); 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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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 user the entity shall
a) examine the FTAM quality of service parameter and
evaluate it on the basis of its value, local knowledge and
its capabilities;
b) determine which of the restart and recovery tunctional
units are required to provide the FTAM quality of service
that is closest to the requested FTAM quality of service;
and

¢) add the resulting functional units to the functional unit
parameter.

19.1.2.1.2 Responses

Upon receipt of an F-INITIALIZE confirm from the FPM the
entity shall

a) note the returned FTAM quality of service;
b} note the tunctional units negotiated;

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

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

18.1.2.2 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 parameter and
evaluate and possible modify it on the basis of its value,
local knowledge and its capabilities;
b) determine and remove those requested functional
units which cannot be offered;
c) record if the restart or recovery functional units are
both requested and availabie;
d) delete the restart and/or recovery functional units, if
present, from the functional unit paramseter; and

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
tunctional units will depend in part on the perceived relability of
both local systems and known properties of the communications
mechanisms in use.

2 A minimal FQoS requiring no efror 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

The sending error recovery entity should insert F-CHECK
requests into the sequence of F-DATA primitives it is called
upon to transfer.

NOTE - The points at which these primitives are inserted will

depend on local management strategies, based on the way the
information is received and on the requested guality of service.

19.1.4 Checkpoint acknowledgement

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

19.1.5 Docket management

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

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

19.1.5.2 After receiving an F-INITIALIZE indication from
the IFS provider and before issuing an F-INITIALIZE
indication to the EFS user the responding FERPM shall
retain for inclusion in any docket subsequently created the
values of the parameters requested.

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

19.1.5.4 Atfter receiving an F-INITIALIZE confirm from the
IFS provider and before issuing an F-INITIALIZE confirm to
the EFS user the initiaing 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”.
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19.1.5.6 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 prasentation 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
external file service user, the responding error recovery
entity shall delete its docket before issuing the
corresponding request to the internal file service provider.

19.1.5.8 On receiving an F-OPEN confirm with a state
result indicating an error, the initiator shall delete its docket.

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

19.1.5.10 The error recovery entity which is sending data
shall, on issuing an F-CHECK request primitive, add to the
list in its docket the checkpoint identifier in that primitive.

18.1.5.11 The error recovery entity which is receiving data
shall, on receiving an F-CHECK indication primitive, add to
the list in its docket the checkpoint identifier in that primitive.

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

19.1.5.13 The error recovery entity which is receiving data
shall, on issuing an F-CHECK response primitive, delete
from the list in its docket any checkpoint identifiers earlier
than the one in that primitive.

19.1.5.14 The error recovery entity which is sending data
shall, on receiving an F-CHECK confirm primitive, delete
from the list in its docket any checkpoint identifiers eariier
than the one in that primitive.

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

initiator sending
initiator receiving
responder sending
responder receiving

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

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

19.1.5.17 If 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 If the action result parameter indicates success
or permanent error, the initiating error recovery entity shall
delete 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
procedures.

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.

19.2.1 Class | 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 service provider.

~

Data transmission

>

/

«—— F-RESTART request

F-RESTART response ——

AN

>

g

Data transmission

Figure 4 — Procedure for class | errors

19.2.1.2 If an error recovery entity detects a class | error
(see 18.1) and the presentation resynchronize functional
unit has been 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 functional unit is not available, but the recover
functional unit is availabie then it shall perform a recovery
following the procedures described in 19.2.2.1. [f the entity
is a receiving entity, the F-RESTART request shall include a
recovery point which is a checkpoint identifier such that:

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

b) it is the most recent checkpoint from the list in the
docket.
NOTE - The sassion synchronization point numbers are related to
the checkpoint identifiers by the synchronization offset (see section
three).

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

19.2.1.4 f 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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19.2.1.5 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 If a receiving 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
in18.2.12.

18.2.1.7 |f a receiving error recovery entity receives an F-
RESTART indication after sending an F-RESTART request
and before receiving an F-RESTART confirm, it shall
discard the primitive.

19.2.1.8 If the restart functional unit is not available then
class | errors shall be handled as class |l errors.

19.2.2 Class ll errors

AN

>

i

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

Read or Write procedure >

/

Figure 5 — Procedure for class Il errors

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 Il 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 recavery entity receives an F-CANCEL
indication, it shall issue an F-CANCEL response.

19.2.2.3 If an initiating error recovery entity receives an
F-CANCEL indication with an action result parameter
indicating a class ! transient error, or an F-CANCEL
confirmation after having signalied 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 18.2.3.2 and following.

19.2.3 Class Il errors

N

Read or Write procedure >

/

<« F-P-ABORT request ————

——  F-INITIALIZE request ———

-~<—— F-INITIALIZE response

F-RECOVER request — =

-« F-RECOVER response

AN

Read or Write procedurs >

/

Figure 6 — Procedure for class lll errors

19.2.3.1 If an initiating error recovery entity detects a
class Il error {by receiving an F-P-ABORT or by a local
reinitialization) it shall establish an association to the
focation recorded in its docket by means of an exchange of
F-INITIALIZE primitives using the parameter valuss
recorded in its docket when the FTAM regime was first
established. H# a diagnostic was received with a
recommended 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
shali delay for a locally defined period of time and attempt
the association establishment again.

NOTE - This procedure should be repeated a locally determined
number of times before abandoning the activity and deleting the
docket.

19.2.3.2 When the association is established, the initiating
entity shall issue an F-RECOVER request primitive, quoting
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;
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b} if the entity was acting as a receiving entity, the most
recent checkpoint identifier from the list in its docket.

19.23.3 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 responss. |t shall
include a recovery point which is:

1) if the entity was acting as a receiving entity, the
most recent checkpoint identifier from the 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 18.2.3.5.

b) If it is not prepared to 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 diagnostic parameter
carrying a value for recommended retry time.

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

19.2.3.4 |f an initiating error recovery entity receives an
F-RECOVER confirm primitive with an action result
parameter indicating a permanent error, it shall examine its
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 provider as in
19.1.3.1.

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

c) if the state is "finished", issue an F-CLOSE confirm to
the external file service user, indicating a successful
completion, followed by an F-P-ABORT indication 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 |f the F-RECOVER contirm carries an action
result indicating success, the entities then take up their
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 coliection of basic data
types that are application independent.

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 (Abstract Syntax Notation One) defined in ISO
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 1SO 8571-3), except
for the differences required by the use of ASN.1, which are
that blanks are replaced by hyphens and capitals by their

20.2 Primitive Types

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

a) Simple types

1) BOOLEAN;

2) INTEGER;

3) BIT STRING; OCTET STRING;
) NULL;
5) GraphicString;
6) GeneralizedTime;
7) EXTERNAL;
8)
9)

»

OBJECT IDENTIFIER,;
ObjectDescriptor
b) Structured types
1) SEQUENCE;
2) SEQUENCE OF;

corresponding lower case letters, e. g. "Contents Type" 3) SET;
becomes "contents-type"”. 4) SET OF;
The same naming convention is used to define the types of 5) CHOICE;
the file aftributes (see 1SO 8571-2).
6) Tagged
COPYRIGHT Documents
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20.3 ASN.1 Module Definition

41

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.

1 IS08571-FTAM DEFINITIONS ::=
2
3 BEGIN
4
5 PDU ::= CHOICE { FTAM-Regime-PDU, File-PDU, Bulk-Data-PDU }
6
7 FTAM-Regime—PDU ::= CHOICE f{
8 f-initialize-request [0] IMPLICIT F-INITIALIZE-request,
°l 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-ABORT~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-1l1 },
17 implementation—information Implementation-Information OPTIONAL,
18 presentation—context-management (2] IMPLICIT BOOLEAN DEFAULT FALSE,
19 service—class Service—=Class DEFAULT { transfer-class },
20 == Only the valid combinations as specified in IS0 8571-3 are allowed
21 functional—units Functional-Units,
22 attribute-groups Attribute—Groups DEFAULT {},
23 shared-ASE-information Shared-ASE-Information OPTIONAL,
24 ftam—quality—-of-service FTAM—Quality—-0Of-Service,
25 contents—type-list Contents—-Type—List OPTIONAL,
26 initiator-identity User—Identity OPTIONAL,
27 account Account OPTIONAL,
28 filestore-password Password OPTIONAL,
29 checkpeoint—window [8] IMPLICIT INTEGER DEFAULT 1 }
30
31 F-INITIALIZE-response ::= SEQUENCE ({
32 state-result State—Result DEFAULT success,
33 action-result Action—-Result DEFAULT success,
34 protocol-version Protocol-Version DEFAULT { version-l },
35 implementation-information Implementation—-Information OPTIONAL,
36 presentation—context-management [2] IMPLICIT BOOLEAN DEFAULT FALSE,
37 service~class Service-Class DEFAULT { transfer-class },
38 —— Only the valid combinations as specified in ISO 8571-3 are allowed
39 functional—units Functional-Units,
40 attribute—groups Attribute—Groups DEFAULT {},
41 shared—ASE—information Shared—-ASE-Information OPTIONAL,
42 ftam—quality—of-service FTAM-Quality—-Of-Service,
43 contents-type-list Contents—-Type—List OPTIONAL,
44 diagnostic Diagnostic OPTIONAL,
45 checkpoint—-window {8] IMPLICIT INTEGER DEFAULT 1 }
46

Figure 7 — FTAM regime PDUs
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47 Protocol-Version ::= [0] IMPLICIT BIT STRING { version-1 (0) }
48

49 Implementation—Information ::= [1] IMPLICIT GraphicString
50 —— this parameter is provided solely for the convenience of implementors needing
51 —— to distinguish between implementations of a specific version number on different
52 —— equipment, it shall not be the subject of conformance test.
53

54 Service—Class ::= (3] IMPLICIT BIT STRING

55 { unconstrained—-class (0),

56 management—class (1),

57 transfer—-class (2),

58 transfer—and-management—class (3),

59 access—class (4) }

60

61 Functional—-Units ::= [4] IMPLICIT BIT STRING

62 { read (2),

63 write (3),

64 file—access (4),

65 limited-file-management (5),

66 enhanced-file—management (§6),

67 grouping (7),

68 fadu—~locking (8},

69 recovery (9),

70 restart—data-transfer (10) }

71 —— Values 2 to 10 are chosen to align with numbering scheme used in ISO 8571-3
72

73 Attribute~Groups ::= [5] IMPLICIT BIT STRING

74 { storage (0},

75 security (1),

76 private (2) }

77

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

79 { no-recovery (0),

80 class—l—-recovery (1),

81 class—2-~recovery (2),

82 class~3-recovery (3) |}

83

84 Contents=Type—List ::= [7] IMPLICIT SEQUENCE OF CHOICE

85 { document-type-name Document-Type~Name,

86 abstract~syntax—name Abstract—Syntax-Name }

87

88 F-TERMINATE-request ::= SEQUENCE ({

89 shared—-ASE-information Shared-ASE-Information OPTIONAL )}
90

91 F-TERMINATE~-response ::= SEQUENCE {

92 shared-ASE~information Shared-ASE-Information OPTIONAL,
93 charging Charging OPTIONAL }

94

95 F-U-ABORT-request ::= SEQUENCE {

96 action-result Action—-Result DEFAULT success,

97 diagnostic Diagnostic OPTIONAL }

98

99 F-P-ABORT-request ::= SEQUENCE {
io0 action-result Action-Result DEFAULT success,
101 diagnostic Diagnostic OPTIONAL }
102
103 END

Figure 7 (continued) — FTAM regime PDUs
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104 IS08571-FTAM DEFINITIONS ::=
105
106 | BEGIN
107
108 File-PDU ::= CHOICE ({
108 f-select-request { 6] IMPLICIT F-SELECT-request,
110 f-select-response [ 7] IMPLICIT F—-SELECT-response,
111 f-deselect-request { 8] IMPLICIT F-DESELECT-request,
112 f-deselect-response ([ 91 IMPLICIT F-DESELECT-response,
113 f-create-request {10] IMPLICIT F~CREATE-request,
114 f-create~response {111 IMPLICIT F-CREATE-response,
115 f-delete-request {12} IMPLICIT F-DELETE-request,
116 f-delete-response {13] IMPLICIT F-DELETE-response,
117 f-read-attrib-request {14] IMPLICIT F-READ-ATTRIB-request,
118 f-read—attrib-response {15] IMPLICIT F~-READ-ATTRIB-response,
119 f-change-attrib—-request [16] IMPLICIT F-CHANGE-ATTRIB-request,
120 f-change—attrib-response [17] IMPLICIT F-CHANGE-ATTRIB-—response,
121 f-open-request [18] IMPLICIT F—OPEN-request,
122 f-open-response [19] IMPLICIT F—OPEN-response,
123 f-close-request [20] IMPLICIT F-CLOSE-request,
124 f-close-response {21] IMPLICIT F-CLOSE-response,
125 f-begin~group-request [22]) IMPLICIT F-BEGIN-GROUP-request,
126 f-begin-group-respcense [23} IMPLICIT F-BEGIN-GROUP-response,
127 f-end—group—-request [24] IMPLICIT F-END-GROUP-request,
128 f-end—group-response [25] IMPLICIT F-END-GROUP-response,
129 f-recover—request [26] IMPLICIT F-~RECOVER-request,
130 f-recover—-response [27] IMPLICIT F-RECOVER-response,
131 f-locate—-request [28] IMPLICIT F-LOCATE-request,
132 f-locate-response {29] IMPLICIT F~LOCATE-response,
133 f-erase-request (30] IMPLICIT F-ERASE~request,
134 f-erase~response (31] IMPLICIT F~ERASE-~response }
135
136 F-SELECT-request ::= SEQUENCE ({
137 attributes Select—-Attributes,
138 requested-access Access—Request,
139 access-—passwords Access—-Passwords OPTIONAL,
140 concurrency—control Concurrency—-Control OPTIONAL,
141 shared-ASE-information Shared-ASE-Information OPTIONAL,
142 account Account OPTIONAL }
143
144 F-SELECT~-response ::= SEQUENCE ({
145 state—result State—Result DEFAULT success,
146 action-result Action—Result DEFAULT success,
147 attributes Select-Attributes,
148 shared—ASE-information Shared—-ASE-Information OPTIONAL,
149 diagnostic Diagnostic OPTIONAL }
150
151 F-DESELECT-request ::= SEQUENCE {
152 shared—-ASE-information Shared-ASE—~Information OPTIONAL }
153
154
155 F-DESELECT-response ::= SEQUENCE {
156 action~-result Action—-Result DEFAULT success,
157 charging Charging OPTIONAL,
158 ——- Present if and only if the account field was present on
159 ~— the PDU which established the selection regime.
160 shared—-ASE—information Shared-ASE-Information OPTIONAL,
161 diagnostic Diagnostic OPTIONAL }
162

Figure 8 — File selection and file open regime PDUs
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F~CREATE-request ::= SEQUENCE ({
override [0] IMPLICIT INTEGER
{ create~failure (0),
select—-old-file (1},
delete—and—-create—-with—old—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
—— requirement on existing file.

concurrency—control Concurrency—Control OPTIONAL,
shared—-ASE~-information Shared-ASE~-Informatien OPTIONAL,
account Account OPTIONAL }

F~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 OPTIONAL }
F-DELETE-response ::= SEQUENCE {

action-result Action—-Result DEFAULT success,

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

charging Charging OPTIONAL,

diagnostic Diagnostic OPTIONAL }

F~READ-ATTRIB—request ::= SEQUENCE {
attribute—names [0] IMPLICIT BIT STRING
—— Kernel group
{ read-£filename (0),

read-permitted—actions (1),
read-contents-type (2},

—— Storage group
read—storage—account (3},
read—-date—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
read-identity—-of-creator (8},
read-identity—of-last-modifiex (9),
read—identity—ocf-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—contreol (15},
read-legal—-qualifications (16),

— Private group
read—-private-use (17) 1} }

(7N,

Figure 8 (continued) — File selection and file open regime PDUs

COPYRIGHT

Full document details: AS NZS 3646.4-1993 scan

Documents


http://www.avadocuments.com/doc/as-nzs-3646-4-1993-scan
http://www.avadocuments.com/doc/as-nzs-3646-4-1993-scan

SNZ AS/NZS*3b4b. 4 93 BN 85831L9 0021091 27 M

45
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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 ::= SEQUENCE ({

attributes Change~-Attributes }
F—CHANGE-ATTRIB-response ::= SEQUENCE ({

action-result Action—-Result DEFAULT success,

attributes Change-Attributes OPTIONAL,

~— Password values within access control attribute are never returned.
—— Other attributes are returned as an implementation choice.

diagnostic Diagnostic OPTIONAL }
F-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 [1l] Contents-Type—-Attribute },

concurrency—control Concurrency—Control 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 functional unit.
recovery-mode [3] IMPLICIT INTEGER
{ none (0),
at—start—of~file (1),
at—-any-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,

concurrency—control Concurrency—Control OPTIONAL,

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

diagnostic Diagnostic OPTIONAL,

recovery-mode [3] IMPLICIT INTEGER

{ none (0),
at—~start-of-£file (1),
at—any-active-—checkpoint (2) } DEFAULT ncone,
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

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

Figure 8 (continued) — File selection and file open regime PDUs
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285 F~CLOSE-response ::= SEQUENCE ({
286 action-result Action—-Result DEFAULT success,
287 shared-ASE—information Shared-ASE~Information OPTIONAL,
288 diagnostic Diagnostic OPTIONAL }
289
290 F-BEGIN—-GROUP—request ::= SEQUENCE {
291 threshold [0] IMPLICIT INTEGER }
292
293 F-BEGIN~GROUP—response ::= SEQUENCE { }
294 —= No elements defined, shall be empty
285
296 F-END-GROUP-request ::= SEQUENCE { }
297 —-— No elements defined, shall be empty
298
299 F-END-GROUP—-response ::= SEQUENCE { }
300 —-- No elements defined, shall be empty
301
302 F~RECOVER~request ::= SEQUENCE ({
303 activity-identifier Activity-Identifier,
304 bulk—-transfer-numbexr [0] IMPLICIT INTEGER,
305 requested—access Access-Request,
306 access—passwords Access—~Passwords OPTIONAL,
307 recovery-point [2) IMPLICIT INTEGER DEFAULT O,
308 —— zero indicates beginning of file
309 ~-— point after last checkpoint indicates end of file
310 remove—contexts {3) IMPLICIT SET OF Abstract—-Syntax—Name OPTIONAL,
311 define—contexts {4] IMPLICIT SET OF Abstract—Syntax—Name OPTIONAL ]}
312
313 F-RECOVER-response ::= SEQUENCE {
314 state-result State—Result DEFAULT success,
315 action—result Action~Result DEFAULT success,
316 contents~type [1] Contents-Type-Attribute,
317 recovery-point [2] IMPLICIT INTEGER DEFAULT O,
318 —— zero indicates beginning of file
319 — point after last checkpoint indicates end of file
320 diagnostic Diagnostic OPTIONAL,
321 presentation-action [6] IMPLICIT BOOLEAN DEFAULT FALSE }
322 ~~ this flag is set if the responder is going to follow this response by
323 —= a P-ALTER—CONTEXT exchange
324
325 F-LOCATE-request ::= SEQUENCE (
326 file—access-data-unit-identity FADU-Identity,
327 fadu-lock FADU-Lock OPTIONAL }
328
329 F-LOCATE-response ::= SEQUENCE ({
330 action—result Action—Result DEFAULT success,
331 file—access—data—unit-identity FADU-Identity OPTICNAL,
332 diagnostic Diagnostic OPTIONAL }
333
334 F-ERASE-request ::= SEQUENCE ({
335 file—access—-data—unit-identity FADU-Identity }
336
337 F-ERASE-response ::= SEQUENCE {
338 action-result Action-Result DEFAULT success,
339 diagnostic Diagnostic OPTIONAL }
340
341 | END

Figure 8 (continued) — File selection and file open regime PDUs
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47
342 I1S08571-FTAM DEFINITIONS ::=
343
344 BEGIN
345
346 Bulk—-Data—~PDU ::= CHOICE {
347 f-read-request [32] IMPLICIT F-READ-request,
348 f-write-request [33] IMPLICIT F-WRITE-request,
349 ~=- There is no F~DATA FPDU, the contents of a file
350 ~— are transferred in a diferent presentation context
351 -~ and there is therefore no need to define the types
352 —— of file contents in the FTAM PCI abstract syntax.
353 —— File contents data are carried in values of the
354 —-- data type Data—Element as defined in ISO 8571-2
355 f-data—-end-request [34] IMPLICIT F-DATA-END-request,
356 f-transfer—end-request [35] IMPLICIT F-TRANSFER-END-request,
357 f-transfer—end-response [36] IMPLICIT F~TRANSFER-END-response,
358 f~cancel-request {37] IMPLICIT F-CANCEL-request,
359 f—cancel-response (38] IMPLICIT F-CANCEL-response,
360
361 —— There is no F—CHECK PDU
362 f-restart-request {39] IMPLICIT F-RESTART-request,
363 f-restart~response [40) IMPLICIT F-RESTART-response }
364 F-READ~request ::= SEQUENCE {
365 file—access—data~unit~identity FADU-Identity,
366 access—context Access—Context,
367 fadu-lock FADU~Lock OPTIONAL }
368
369 F-WRITE-request ::= SEQUENCE (
370 file—access—data—-unit-operation [0] IMPLICIT INTEGER
371 { insert (0),
372 replace (1),
373 extend (2) 1},
374 file—access—data—unit-identity FADU-Identity,
375 fadu-lock FADU~Lock OPTIONAL }
376
377 F-DATA~END-request ::= SEQUENCE {
378 action-result Action—-Result DEFAULT success,
379 diagnostic Diagnostic OPTIONAL }
380
381 F-TRANSFER-END-request ::= SEQUENCE ({
382 shared-ASE~information Shared-ASE-Information OPTIONAL }
383
384 F-TRANSFER-END~response ::= SEQUENCE {
385 action-result Action-Result DEFAULT success,
386 shared=-ASE-information Shared~-ASE~Information OPTIONAL,
387 diagnostic Diagnostic OPTIONAL }
388
389 F-CANCEL~request ::= SEQUENCE ({
390 action-result Action—-Result DEFAULT success,
391 shared—-ASE-information Shared-ASE-Information OPTIONAL,
392 diagnostic Diagnostic OPTIONAL }
393
394 F-CANCEL-response ::= SEQUENCE {
395 action-result Action—-Result DEFAULT success,
396 shared—-ASE-information Shared—-ASE-Information OPTIONAL,
397 diagnostic Diagnostic OPTIONAL }
398
399 F-RESTART-request ::= SEQUENCE ({
400 checkpoint—identifier [0] IMPLICIT INTEGER }
401
402 F-RESTART-response ::= SEQUENCE ({
403 checkpoint-identifier [0) IMPLICIT INTEGER }
404
405 END

Figure 9 — Bulk data transfer PDUs
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48
406 IS08571-FTAM DEFINITIONS ::=
407
408 BEGIN
409
410 Abstract—Syntax—Name ::= [APPLICATION 0] IMPLICIT OBJECT IDENTIFIER
411
412 Access—Context ::= [APPLICATION 1] IMPLICIT SEQUENCE ({
413 access~context [0] IMPLICIT INTEGER
414 { hierarchical=all-data—units (0}, —— HA
415 hierarchical-no—data-units (1), —— HN
416 flat-all-data—-units (2}, -= FA
417 flat—-one-level—-data—units (3), — FL
418 flat-single—data—-unit (4), -~ FS
419 unstructured-all—data—units (5), - UA
420 unstructured-single-data-unit (6) }, == US
421 level—number [1} IMPLICIT INTEGER OPTIONAL }
422 —— Present if and only if flat-one-level-data-units
423 —-=— (access context FL) is selected.
424 —— As defined in IS0 8571-2
425
426 Access—Passwords ::= [APPLICATION 2] IMPLICIT SEQUENCE {
427 read—-password [0] IMPLICIT Password,
428 insert—password [1] IMPLICIT Password,
429 replace-password [2] IMPLICIT Password,
430 extend—password [3] IMPLICIT Password,
431 erase—password [4] IMPLICIT Password,
432 read-attribute—password {5] IMPLICIT Password,
433 change—attribute—password [6] IMPLICIT Password,
434 delete—password [7] IMPLICIT Password }
435
436 Access—Request ::= [APPLICATION 3] IMPLICIT BIT STRING
437 { read (0),
438 insert (1),
439 replace (2),
440 extend (3),
441 erase (4),
442 read—attribute (5),
443 change—attribute (6),
444 delete-file (7) }
445
446 Account ::= [APPLICATION 4] IMPLICIT GraphicString
447
448 Action-Result ::= [APPLICATION 5] IMPLICIT INTEGER
449 { success (0},
450 transient—error (1),
451 permanent—error (2) }
452
453 Activity-Identifier ::= [APPLICATION &] IMPLICIT INTEGER
454
455 Application—Entity-Title ::= [APPLICATION 7] ACSE-l.AE-title
456 —— As defined in ISO 8650
457
458 Change—-Attributes ::= (APPLICATION 8] IMPLICIT SEQUENCE {
453 —— Kernel group
460 filename [ 0] IMPLICIT Filename—Attribute OPTIONAL,
461 —— Storage group
462 storage—account [ 3] Account—Attribute OPTIONAL,
463 file—availability {12] File-Availability-Attribute OPTIONAL,
464 future-filesize [14] Filesize-Attribute OPTIONAL,
465 -— Security group
466 access—control [15] Access—Control-Change—Attribute OPTIONAL,
467 legal~qualification [16] Legal—Qualification-Attribute OPTIONAL,
468 — Private group
469 private-use [17) Private—Use—-Attribute OPTIONAL }
470

Figure 10 — Application wide types
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