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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, 
IS0  8571 -3: 1988, Information processing systems-ûpen Systems Interconnection -File Transfer, 
Access and Management, Part 3: File Service Definition. 

Technical Corrigendum 1, 2 and Amendment 1 are 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 OS1 Standards are developmental, there may be some minor 
difficulties encountered in their implementation. For this reason, Standards Australia will be 
providing, through the OS1 Help Desk, a service to coordinate and disseminate information 
concerning difficulties which are identified in using this Joint Standard. 

Under arrangements made between Standards Australia/Standards New Zealand and the international 
Standards bodies, IS0  and IEC, as well as certain other Standards organizations, users of this Joint 
Standard are advised of the following: 

(a) 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 IS0  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. 

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

(ii) 

Reference to International Standard 
or other Publication 

IS0  
7498 

8571 

8571-1 
8571-2 
8571-4 

8649 

8822 

Information Processing Systems- 
Open Systems Interconnection- 
Basic Reference Model 

Information Processing Systems- 
Open Systems Interconnection- 
File transfer, access and 
management 
Part 1: General introduction 
Part 2: Virtual Filestore definition 
Part 4: File Protocol specification 

Information Processing Systems- 
Open Systems Interconnection- 
Service definition for the 
Association Control Service 
Element 

Information Processing Systems- 
Open Systems Interconnection- 
Connection-oriented presentation 
service definition 

AustralianlNew Zealand Standard 

AS 
2777 

3646 

3646.1 
3646.2 
3646.4 

3683 

3615 

Information processing systems- 
Open Systems Interconnection- 
Basic reference model 

Information processing systems- 
Open Systems Interconnection- 
File transfer, access and 
management 
Pari 1: General introduction 
Part 2: Virtual filestore definition 
Part 4: File protocol specification 

Information processing systems- 
Open Systems Interconnection- 
Service definition for the 
Association Control Service 
Element 

Information processing systems- 
Open Systems Interconnection- 
Connection oriented presentation 
service definition 
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8831 Information Processing Systems- 
Open Systems Interconnection- 
Job Transfer and Manipulation 
Concepts and Services 

Open Systems Interconnection- 
Definition of Application Service 
Elements-Commitment, 
Concurrency and Recovery 

9805 Information Processing Systems- 
Open Systems Interconnection- 
Specification of protocols for 
Application Service Elements- 
Commitment, Concurrency and 
Recovery 

9804 Information Processing Systems- 

ISO/TR 
8509 Information Processing Systems- 

Open Systems Interconnection- 
Service Conventions 

3 

3697 Information processing systems- 
Open Systems Interconnection- 
Job transfer and manipulation 
concepts and services 

AS/NZS Information technology- 
4106 Open Systems Interconnection- 

Seririce definition for the 
commitment, concurrency and 
recovery service element 

AS/NZS Information processing system- 
4105 Open Systems Interconnection- 

Protocol specification for the 
commitment, concurrency and 
recovery service element 

3620 Information processing systems- 
Open Systems Interconnection- 
Service conventions 

@ Copyright STANDARDS AUSTRALIAISTANDARDS 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 3: 
File service definition 

O Introduction 
IS08571 is one of a set of International Standards 
prwuced to facilitate the interconnection of computer 
systems. It is related to other International Standards in the 
set as defined by the Reference Model for Open Systems 
Interconnection (IS0 7498). 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. 

IS0 8571 defines a File Service and specifies a File 
Protocol available within the applicafion layer of the 
Reference Model. The service defined is of the category 
Applicaiion Service Element (ASE). It is concerned with 
¡dentHiable bodies of information which can be treated as 
files, which may be stored within open systems or passed 
between application processes. 
IS0 8571 defines a basic file service. It provides sufficient 
facilities to support file transfer, and establishes a 
framework for file access and file management. IS0 8571 
does not specify the interfaces to a file trancfer or access 
facility within the local system. 
It is recognised that, with respect to Communication Quality 
of Service, (described in 14.1.2.1 6), work is still in progress 
to provide an integrated treatment of quality of service 
across all of the layers of the OS1 Reference Model and to 
ensure that the individual treatments in each layer service 
satisfy overall quality of service objectives in a consistent 
manner. As a consequence, an addendum may be added 
to this International Standard at a later time which reflects 
further quality of service developments and integration. 
IS0 8571 concisis of the following four parts. 

Part 1 : General introduction 
Part 2: Virtual Filestore definition 
Part 3: File Service definition 
Part 4: File Protocol specification 

This part of IS0 8571 contains the following annexes which 
form part of the standard. 

Annex A - Diagnostic parameter values 
Annex B - Relation of attributes to primitives 
Annex C - File transfer with commitment control 
Annex D - Reference to R A M  control information 
Annex E - State transition diagrams 

1 Scope and field of application 
This part of IS0 8571 defines in an abstract way the 
externally visible file transfer, access and management 
service within the OS1 Application Layer in terms of: 

a) the primitive actions and events of the service; 
b) the parameter data associated with each primitive 
action and event; 

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

The service defined in IS0 8571-3 is that which is provided 
by the OS1 file transfer, access and management protocol 
IS0 8571-4 in conjunction with the Association Control 
Service Elements IS08649 and with the Presentation 
service IS0 8822. 
IS0 8571-3 does not specify individual implementatiorx or 
products, nor does it constrain the implementation of 
entities and interfaces within a computer system. There is, 
therefore, no conformance to this pari of IS0 8571. 

2 References 
IS0 7498, Information Processing Systems - Opsn Systems 
Interconnection - Basic Reference Model. 
ISO/TR 8509, Information Processing Systems - Open 
Systems Interconnection - Service Conventions. 
IS0 8571, Information Processing Systems - Open Systems 
Interconnection - File transfer, access and management 

- Part 7: General introduction. 
- Part 2: Virtual Filestore definition. - Part 4: File Protocol specification. 

IS0 8649, Information Processing Systems -Open Systems 
Interconnection - Service definition for the Association 
Control Service Element 
IS0 8822, Information Processing Systems -Open Systems 
Interconnection - Connection-oriented presentation service 
definition. 

COPY RIGHT 
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is0 8831, Information Processing Systems -Open Systems 
Interconnection - Job Transfer and Manipulation Concepts 
and Services. 
60 9804, Information Processing Systems -Open Systems 
Interconnection - Definition of Application Service Elements Abbreviations in 8571 -3 are defined in 8571 - 
- Commitment, Concurrency and Recovery. 
IS0 9805, Information Processing Systems -open Systems 
Interconnection - Specification of protocols for Application 
SeMce Elements - Commitment, ConmflencY and 1~08571-3 UMS the descriptive conventionc in the os1 
Recovery. ') 

3 Definitions 
T~~~~ used in is0 8571 -3 are defined in is0 8571 -1. 

4 Abbreviations 

1. 

5 COnVêntiOnS 

Service Conventions in ISO/TR 8509. 
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Section one: General 

6 Model of the file service 

6.1 File service provider and file service users 
IS0 8571 -3 uses the abstract model for a service defined in 
the OS1 service conventions in IS0 TR 8509 (see note 1). 
The model defines the interactions between the two file 
service users and the file service provider. Information is 
passed between a file service user and the file service 
provider by file service primitives which may carry 
parameters. 
One of the file service users is defined as the initiator and 
the other is defined as the responder (see IS0 8571-1). 
The responder is an application-entity handling a virtual 
filestore. The virtual filestore has the properties defined in 
IS0 8571-2, and may be realized in a real system by a real 
filestore or by an application process. Attributes of the 
virtual filestore manipulated by the service primitives 
defined in IS0 8571 -3 are listed in annex B. 
The file service defines a single activity between an initiator 
and a responder (see note 2). 
NOTES 

1 ISOTTR8509 defines a model for the seMce provided by a 
layer of the OS1 Reference Model. The file service does not 
correspond to such a layer (it is a division within the application 
layer) bvt the model usad is identical in all other respecis. 

2 At any one time, an application entrty may be invoked in more 
than one instance of the file service activity and each instance is 
based on a separate application association. 

6.2 File service levels 
Two levels of file service are defined: 

a) the external file service (EFS), in which the user 
states its K A M  quality of service requirements, but has 
no áwareness of error recovery, delegating such 
considerations to the service provider. Transfer of file 
data is modelled in the external file service as a series of 
error-free operations. Thus within the external file service 
there is no visibility of recoverable errors or the error 
recovery actions; 
b) the internal file service (IFS) used by the error 
recovery protocol machine. This service includes 
primitives giving its users facilities for error recovery and 
control of the checkpointing mechanisms. The protocol 
specification which relates the external to the internal file 
service therefore consists of a standard set of procedures 
for error recovery and the protocol machine which 
executes these procedures is the user of ihe ifiternal file 
service. The choice of the error recovery procedures to 
be used is based on the analysis of cost from the R A M  
and communications quality of service requested in the 
External Service and local management information. 

Error Recovery . . . . . . . . . . . . .  
Recovery 

Procedures Procedures 

Lower layer provider 

I 

Figure 1 -Service Levels 
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The file service provides for: 
e) a sequence of file selection regimes in an FTAM 
regime; 

The relationship between the internal and external file 
service services is shown diagrammatically in figure 1. 

they are invoked are defined in sections two and three. For 
each service, the user of the service (the application entity 
that invokes the sequence of primitives) is stated. The 
external and internal file service levels are defined in 6.2. 

7.1 FTAM regime control 
Three services are associated with R A M  regime control: 

a) the FTAM regime establishment service (see 14.1) is 
used by the initiator to create and bind an FTAM regime 
to the application association linking the two file service 
users; 
b) the R A M  regime termination service (orderly) (see 
14.2) is used by the initiator to dissolve the R A M  regime 
and unbind it from the application association between 
the file service users and the file service provider; 

c) the R A M  regime termination service (abrupt) (see 
14.3) is used by either of the service users or the service 
provider to dissolve the FTAM regime and its binding to 
the application association unconditionally. 

7.2 Filestore management 
IS0 8571-3 does not define any filestore management 
operations. 
NOTE - Such operations may be included in future addenda to 
IS0 8571 -3. 

7.3 File selection regime control 
Four services are associated with file selection regime 
control: 

a) the file selection service (see 15.1) is used by the 
initiator to select an existing file and to bind the specified 
file to the FTAM regime; 

b) the file deselection service (see 15.2) is used by the 
initiator to release the binding between the R A M  regime 
and the specified file; 

file selection regime 

¡TAM regim e 

file o w n  reoime 

F~LOCATE 
F-ERASE 

)PEN 

F~READ-ATTRIB 
F-CHANG E-A'ITR I B 

F-SELECT 
F-C R EATE 

istore management 

rllTIALIZE 

F-DATA F-CLOSE 
F-DATA-EN D 

F- DESELE( 
F-DELE 

r 

F-TERM INATE 
F-U-ABORT 
F-P-ABORT 

Figure 2 - File service regimes and related primitives 
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c) the file creation service (see 15.3) is used by the 
initiator either 

I)  to create a specified file and to select the newly 
created file; or 
2) depending on the override parameter of F- 
CREATE, to select an existing file; 
and then to bind the specified file to the FTAM regime; 

d) the file deletion service (see 15.4) is used by the 
initiator to release the binding between the FTAM regime 
and the specified file in such a way that the previously 
selected file ceases to exist. 

7.4 File management 
Two services are associated with file management: 

a) the read attributes service (see 16.1) is used by the 
initiator to interrogate the file attributes of the selected 
file; 
b) the change attributes service (see 162) is used by the 
initiator to modify the file attributes of the selected file. 

7.5 File open regime control 
Two services are associated with file open regime control: 

a) the file open service (see 17.1) is used by the initiator 
to establish the processing mode, presentation contexts 
and concurrency controls for data transfer or access; 

b) the file close service (see 17.2) is used by the initiator 
to release the context established by the file open 
service. 

7.6 Grouping control 
Two services are associated with grouping control: 

a) the beginning of grouping service (see 18.1) is used 
by the initiator to indicate the start of a cet of primitives 
which are to be processed and responded to as a group; 
b) the end of grouping service (see 182) is used by the 
initiator to indicate the end of a set of grouped primitives 
which are to be processed and responded to as a group. 

7.7 Access to flle content 
The transfer of the FADUs of a file is performed by a bulk 
data transfer procedure, which forms a self contained unit. 
The services which make up this procedural unit are 
described in 7.9 and 7.10. There are two additional 
services associated with file access: 

a) the locate file access data unit service (see 20.2) is 
used by the initiator to specify the identity of a file access 
data unit which is to be located by the responder; 
b) the erase file access data unit service (see 20.3) is 
used by the initiator to remove a file access data unit from 
the file. 

7.8 Bulk data transfer 
Bulk data transfer refers to the transfer, optionally with 
checkpointing, of single file access data units (see 20.1). 
There are six additional services associated with different 
stages in bulk data transfer: 

a) the read bulk data service (see 24.1) is used by the 
initiator to initiate a bulk data transfer from the responder 
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(in the role of sender), to the initiator (in the role of 
receiver); 

b) the write bulk data service (see 24.2) is used by the 
initiator to initiate a bulk data transfer from the initiator (in 
the role of sender) to the responder (in the role of 
receiver); 

c) the data unit transfer service (see 24.3) is used by the 
sender to transmit bulk data; 

d) the end of data transfer service (see 24.4) is used by 
the sender to indicate completion of the data transfer; 

e) the end of transfer service (see 24.5) is used by the 
initiator to confirm that the data transfer is complete; 

f) the cancel data transfer service (see 24.6) is used by 
either the sender or the receiver to cancel a data transfer 
activity. 

7.9 Recovery 
One service is associated with recovery. This service is 
visible only in the internal file service. 
The regime recovery service (see 19.1) is used by the 
initiator to recreate the open regime after a failure within the 
open regime. Errors occurring outside the open regime are 
not recoverable by this service. 
NOTE - Concurrency mntrols remain in force during a recovery 
attempt, or if so specified by another ASE. Otherwise, concurrency 
controls are released on a permanent error (see 13.2). 

7.1 O Checkpointing and restarting 
Two services are associated with checkpointing and 
restarting. These services are visible only in the internal file 
service: 

a) the checkpointing service (see 25.1) is used by the 
sender of data to establish marks in the flow of data for 
the purpose of subsequent recovery or restart; 

b) the restarting data transfer service (see 25.2) is used 
by the sender or the receiver of data to interrupt a 
transfer in progress and negotiate a point at which it is to 
be restarted. 

8 Functional units and service classes 
Functional units and file service classes are logical 
groupings of related services defined in IS0 8571 -3 for the 
purpose of: 

a) negotiation of the file service user’s requirements 
during FTAM regime establishment; 

b) reference by other International Standards. 

NOTE - The constraint set applicable to the file restricts the 
functionalrîy given in 8.1 and 8.2. 

8.1 Functional units 
The services associated with each functional unit are 
specified in tables 1 and 2. 

8.1.1 Kernel functional unit 
The kernel functional unit supports the basic file cervices for 
the establishment and release of the FTAM and file 
selection regimes. 
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8.12 Read functional unit 
The read functional unit supports establishment and release 
of the open regime and the transfer of data from the 
responder to the initiator. 

8.1.3 Write functional unit 
The write functional unit supports establishment and 
release of the open regime and the transfer of data from the 
initiator to the responder. 

8.1.4 File access functional unit 
The file access functional unit allows an FADU in the file 
access structure to be located for file access and allows an 
FADU to be manipulated within the file access structure. 

8.1.5 Limited file management functional uniî 
The limited file management functional unit supports file 
management for the creation and deletion of files and for 
the interrogation of file attributes. 

8.1.6 Enhanced file management functional unlt 
The enhanced file management functional unit extends the 
capabilities of the limited file management functional unit to 
include the modification of file attributes. 

8.1.7 Grouping functional unit 
The grouping functional unit allows several regimes to be 
established in one exchange, by combining several 
independent primitives into a group for procedural 
purposes. 

8.1.8 FADU Locklng functional unit 
The FADU locking functional unit allows the invocation of 
concurrency control locks on a per FADU basis in addition 
to a file basis. 

8.1.9 Recovery functlonal unit 
The recovery functional unit allows the initiator to recreate 
an open regime which has been destroyed by some failure. 
The recovery may be immediate or deferred on the existing, 
or different a, association. 

8.1.10 Restart data transfer functional unlt 
The restart data transfer functional unit allows a data 
transfer to be interrupted and restarted immediately at a 
negotiated point within the current transfer. 

8.1.11 Service classes and functional units 
Table 1 shows which of the functional units are mandatory 
and which optional in each of the service classes: transfer, 
access, management, transfer and management, and 
unconstrained. Seruce classes are defined in 8.2. 
The recovery and restart functional units are never explicitly 
visible in the external file service. Where they are shown as 
optional in table 2 it is in the internal file service that they 
are optional. The external file service and the internal file 
service are defined in 6.2. 

8.2 Sewice classes 
Five file service classes are defined in terms of 
combinations of functional units: 

a) file transfer class (see 82.1); 
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b) file access class (see 82.2); 
c) file management class (see 8.2.3); 
d) file transfer and management class (see 8.2.4); 
e) unconstrained class (see 8.2.5). 

82.1 File transfer class 
The file transfer class consists of; 

a) the kernel functional unit; 
b) the grouping functional unit; 

c) one or both of the read or write functional units; 
d) optionally, the limited file management functional unit; 
e) optionally, but only if the limited file management 
functional unit is present, the enhanced file management 
functional unit; 

f )  optionally, in the internal file service, the recovery 
functional unit. 

g) optionally, in the internal file service, the restart data 
transfer functional unit. 

In the file transfer service class, the use oí the services is 
constrained so that there is a sequence of zero or more 
K A M  events on the application association. Each R A M  
event is a sequence of: 

1) a single grouped sequence to establish a file open 
regime. This sequence consists of: 

I 
- an F-BEGIN-GROUP primitive; - an F-SELECT or F-CREATE primitive; 
- optionally, an F-READ-ATTRIB primitive; 
- optionally, an F-CHANGE-ATRIB primitive; 
- an F-OPEN primitive; 
- an F-END-GROUP primitive. 

2) a single bulk data transfer procedure, for either a 
read transfer or a write transfer. The processing mode 
parameter on the F-OPEN primitive is set to either a 
read or a valid write action, as defined in the constraint 
set, but not both. 

3) a single grouped sequence to release the file open 
and select regimes. This sequence consists of: 

- an F-BEGIN-GROUP primitive; 
- an F-CLOSE primitive; 
- optionally, an F-READ-ATTRIB primitive; 
- optionally, an F-CHANGE-ATRIB primitive; 
- an F-DESELECT or F-DELETE primitive; - an F-END-GROUP primitive. 

The threshold parameter is set equal to the number of 
primitives between F-BEGIN-GROUP and F-END-GROUP. 
The threshold parameter is defined in clause 18. 
NOTE - Each of the primitives shown as optional in these 
sequences may only be present if the corresponding functional unit 
was negotiated during the FfAM regime establishment. 

8.2.2 File access class 
The file access class consists of: 

a) the kernel functional unit; 

b) both of the read and write functional units; 
c) the file access functional unit; 
d) optionally, the grouping functional unit. If the grouping 
functional unit is successfully negotiated, its valid use in 
any instance by the initiator is optional but its acceptance 
by the responder is always mandatory. 
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Senrice classes 
M I T M I  U 

Functional 
Unit 

Clause 

U1 Kernel M 

U2 Read 

142  

M 14.3 

U3 Write 

O 

O 

U4 File access 

24.3 
24.4 
24.5 
24.6 
17.1 
17.2 
242 
24.3 
24.4 
24.5 
24.6 
17.1 

U5 Limited file 
management 

U6 Enhanced 
file management 

U7 Grouping 

M 

O 

U8 FADU locking 

20.3 

15.3 
O 15.4 

16.1 
O 162 
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Table 1 - Services and functional units of the External File Service 

l o  
I O  
I 

Services 

18.1 
18.2 

R A M  regime 
establishment 
R A M  regime 
termination (orderly) 
R A M  regime 
termination (abrupt) 
File selection 
File deselection 
Read bulk data 
Data unit transfer 
End of data transfer 
End of transfer 
Cancel data transfer 
File open 
File close 
Write bulk data 
Data unit transfer 
End of data transfer 
End of transfer 
Cancel data transfer 
File open 
File close 
Locate FADU 
Erase FADU 
(requires U2 or U3) 
File creation 
File deletion 
Read attributes 
Change attributes 
(resuires U51 

Functional 
Unit 

U9 Recovery 

U1 O Restart data 

transfer 

Beginning of grouping 
End of aromina 

Services Service classes Clause 
T A M TM U 

Regime Recovery 19.1 
Checkpointing O O O O 25.1 
Cancel data transfer 24.6 
(for recoverable errors) 
Restarting data transfer 252  
Checkpointing O O O O 25.1 
Cancel data transfer 24.6 
(for recoverable errors) 

FADU ïock/ng" 
(requires U2 or U3) and U4 

T 

M 

O 

O 

M 

A 

M 

M 

M 

M 

I 1 - 1  

14.1 

M 

M 

O 

M 

152 
24.1 

I 

172  
20 2 

I 
1 0 1  

Key to tables 1 and 2 

Service class abbreviations Abbreviations within service class 

T E File transfer class 
A = File access class 
M = File management class 

U = Unconstrained class 

M = Mandatory 

blank = not permitted 

o = optional 
= At least one of U2 or U3 

TM = File transfer and management class 
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e) optionally, the limited file management functional unit; 
f) optionally, but only if the limited file management 
functional unit is present, the enhanced file management 
functional unit; 
g) optionally, the FADU locking functional unit; 
h) optionally, in the internal file service, the recovery 
functional unit. 
i) optionally, in the internal file service, the restart data 
transfer functional unit. 

NOTES 
1 The threshokl constraints applicable to the file transfer class do 
not apply to the file access class. 
2 The constraints on grouping and sequence of events defined in 
8.2.1 do not apply to the file access service dass. 

8.2.3 File management class 
The file management class consists of: 

a) the kernel functional unit; 
b) the limited file management functional unit; 

c) optionally, the enhanced file management functional 
unit; 
d) the grouping functional unit. 

In the file management service class the use of the services 
is constrained CO that there is a sequence of zero or more 
FTAM events on the application association. Each FTAM 
event is a sequence of: 

- an F-BEGIN-GROUP primitive; 
- an F-SELECT or F-CREATE primitive; 
- optionally, an F-READ-ATRIB primitive; 
- optionally, an F-CHANGE-AlTRIB primitive; 
- an F-DESELECT or F-DELETE primitive; 
- an F-END-GROUP primitive. 

The threshold parameter, defined in clause 18, is set equal 
to the number of primitives between F-BEGIN-GROUP and 

I 

F-END-GROUP. 

8.2.4 File transfer and management class 

The file transfer and management class consists of: 
a) the kernel functional unit; 
b) the grouping functional unit; 

c) one or both of the read or write functional units; 
d) the limited file management functional unit; 
e) optionally, the enhanced file management functional 
unit; 

f) optionally, in the internal file service, the recovery 
functional unit; 
g) optionally, in the internal file service, the restart data 
transfer functional unit. 

In the file transfer and management service class, the use 
of the services is constrained so that there is a repeated 
sequence of FTAM events on the application association. 
Each FTAM event is either; 
a transfer comprising: 

I 
1) a single grouped sequence to establish a file open 
regime. This sequence consists of: 

- an F-BEGIN-GROUP primitive; 
- an F-SELECT or F-CREATE primitive: 
- optionally, an F-READ-ATTRIB primitive; 

- optionally, an F-CHANGE-ATRIB primitive; 
- an F-OPEN primitive; 
- an F-END-GROUP primitive. 

2) a single bulk data transfer procedure, for either a 
read transfer or a write transfer. The processing mode 
parameter on the F-OPEN primitive is set to either read 
or a valid write action, as defined in the constraint set, 
but not both. 

3) a single grouped sequence to release the file open 
and select regimes. This sequence consists of: 

- an F-BEGIN-GROUP primitive; - an F-CLOSE primitive; 
- optionally, an F-READ-ATTRIB primitive; 
- optionally, an F-CHANGE-AlTRIB primitive; 
- an F-DESELECT or F-DELETE primitive; 
- an F-END-GROUP primitive. 

or a single grouped sequence to effect file management 
consisting of: 

I 

- an F-BEGIN-GROUP primitive; 
- an F-SELECT or F-CREATE primitive; 
- optionally, an F-READ-ATRIB primitive; 
- optionally, an F-CHANGE-AlTRIB primitive; 
- an F-DESELECT or F-DELETE primitive; 
- an F-END-GROUP primitive. 

The threshold parameter, defined in clause 18, is set equal 
to the number of primitives between F-BEGIN and F-END- 
GROUP. 
NOTE - The primitives in the functional units may only be present 
in these sequences if the corresponding functional units were 
negotiated during the FTAM regime establishment. 

82.5 Unconstrained class 
The unconstrained class consists of : 

a) the kernel functional unit; 

b) optionally, any other functional units. 

NOTES 
1 The threshold parameter constraints do not apply to the 
unconstrained class. 
2 The unconstrained service class is provided for definition of non 
standard applications. No restrictions are imposed by IS0 8571 on 
this class. 

8.3 Application Entity roles 
An application entity keeps the same role (either initiator or 
responder) for the duration of the FTAM regime. This 
specific role applies to each of the available functional units. 

9 Levels of file service 
Two levels of file service are defined in 6.2. They are: 

a) the external file service (EFS), in which the user 
states its FTAM quality of service requirements, but has 
no awareness of error recovery. 
b) the internal file service (IFS) used by the error 
recovery protocol machine. This service includes 
primitives giving its users facilities for error recovery and 
control of the checkpointing mechanisms. 

The functional units providing visible services in the external 
file service and in the internal file service are defined in 
table 3. 
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Service Class Capability 

Transfer class 

Management class 

Access class 

Transfer class, Access class 

Transfer class, Management class, 
Transfer and Management class 

Access class, Transfer class, Management 
class or Transfer and Manaaement class ~ 

The external file service is supported by the error recovery 
protocol, which may be null, and indirectly by the basic 
protocol specified in IS0 8571-4. The internal file service is 
supported by the basic protocol. 
Selection of a named functional unit in the external service 
implies selection of the same named functional unit in the 
internal file service. In the internal file service the recovery 
and restart functional units are optional. The primitives of 
the restart and recovery functional units will not be visible to 
the external file service user. 

Table 3 - Functional units in the file services 

External file service 
Kernel 
Read 
Write 
File access 
Limited file management 
Enhanced file management 
Grouping 
FADU locking 

Internal file service 
Kernel 
Read 
Write 
File access 
Limited file management 
Enhanced file management 
Grouping 
FADU locking 
Recovery 
Restart data transfer 

10 Negotiation of service class, FTAM QoS 
and functional units 
Service class and FTAM quality of service are negotiated 
independently on the F-INITIALIZE exchange. Each of 
these negotiations contributes to the final selection of 
functional units available on the association. 
The kernel functional unit is always available and is not 
included in the negotiations. 
The availability of the functional units, read, write, file 
access, limited file management, enhanced file 
management, grouping and FADU locking is controlled by 
the service class negotiated (see Tables 1 and 2). 
The proposal of either, or both, of the restart or recovery 
functional units is as a result of a local decision based on 
the underlying service and the R A M  quality of service 
negotiated between the two file seMce users. 

10.1 Service Class 
The initiator states in the service class parameter of the F- 
INITIALIZE request primitive the service classes required. 
The valid combinations are defined in table 4. Each of the 
combinations listed may have included with it the 
unconstrained class. 

During negotiation the service provider removes any service 
classes it is unable to support and signals the remaining set 
to the responder on the F-INITIALIZE indication. 
The responder removes from the service class list all 
classes it is unable to support. It then selects from the 
remaining classes the highest service class it is able to 
support. It returns this on the service class parameter of 
the F-INITIALIZE response primitive. Support of both the 
transfer class and the management class requires support 
of the transfer and management class. 
The order of service classes is defined as, highest to 
lowest; access, transfer and management, transfer, 
management, unconstrained. 
The agreed service class is signalled to the initiator on the 
F-INITIALIZE confirm primitive. This negotiation of service 
classes always results in a single service class being 
agreed. Table 5 details the outcome of the negotiation. 
The functional unit constraints of each service class are 
defined in tables 1 and 2. The functional unit negotiation is 
defined in 10.3. 

10.2 FTAM Quality of Service 
The initiator states on the F-INITIALIZE request primitive 
the FTAM quality of service indicating the error classes the 
application is susceptible to. 
The service provider adds to the functional units included in 
the functional units parameter neither, one or both of the 
recovery and restart functional units, according to the file 
service user's requested FTAM quality of service, local 
knowledge and which of the error recovery and rectart 
functional units it is able to support. The service provider 
indicates to the responder, on the FTAM quality of service 
parameter of the F-INITIALIZE indication primitive, the 
value requested by the initiator and possibly reduced by the 
service provider. 
The responding file protocol machine uses the initiator's 
R A M  quality of service, local knowledge and capability to 
determine whether it is able to support the requested R A M  
quality of service. If the responder is able to provide the 
requested R A M  quality of service it returns the parameter 
unchanged. The recovery and/or restart functional units are 
removed from the set of functional units parameter if the 
responding file protocol machine is unable to support them. 
If the responder is unable to support the requested R A M  
quality of service, it returns on the F-INITIALIZE response 
primitive the value it is able to support. The service 
provider may reduce the value of the FTAM quality of 
service if the resulting functional units do not provide the 
capability required. The final value of the FTAM quality of 
service is signalled to the file service user on the F- 
INITIALIZE confirm primitive. The negotiation of this 
parameter does not, in itself, prevent the establishment of 
an FTAM regime. If the quality of service is below that 
acceptable to the file service user the regime may be 
terminated by the issue of an F-TERMINATE request 
primitive by the file service user. 

10.3 Functional units 
The initiator states on the F-INITIALIZE request primitive its 
requirement in terms of functional units. The complete list 
proposed comprises all the mandatory functional units, 
except the kernel, in the service classes proposed in the 
service class parameter plus additional optional functional 
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units. The recovery and restart functional units are only 
inserted by the service provider. 
The service provider removes from this set any functional 
units it is unable to support and signals the remaining set to 
the responder on the F-INITIALIZE indication primitive. The 
responder removes from this set any functional units it is 

unable to support and signals the remaining set to the 
service provider on the F-INITIALIZE response primitive. 
The service provider signals the same set to the initiator on 
the F-INITIALIZE confirm primitive. This negotiated set of 
functional units is then available for use in the established 
FTAM regime. 
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Request by 

Section two : Definition of file service primitives 

Parameters 

11 File service primitives 12 Sequences of primitives 
Each of the services constituting the file service is achieved 
by invoking a sequence of file service primitives. 
Table 6 lists for each service; 

This clause defines the constraints on the permissible 
sequences for the EFS in which ttie primitives defined in 
clauses 14 to 20 can occur. The individual primitives in a 
service may occur only in the sequences given as part of 
the primitive definitions. The F-RECOVER, F-RESTART 
and F-CHECK service primitives are not issued in the 
external file service. 

a) the primitives associated with the service; 

b) the parameters associated with the primitives; 

Primitive 

c) the file service user that is permitted to issue the 
request primitive; 

In table 6, parameters and primitives which are only visible 
in the internal service are enclosed in square brackets. 

12., Normal sequences 
The normal progress oí use of the file service is illustrated 
by the state transition diagram in figure 3, applicable 
separately to each application e n t i .  Full state transition 

Confirmed 

The semantics of the primitives and their parametes are 
defined in clauses 13 to 20. 
The primitives of the bdk data transfer service are listed ir! 
clause 21 and defined in clauses 23 to 25. 

diagrams’are included in annex E. 

12.2 Constraints on the issue of primitives 
The primitives may be issued in any sequence consistent 
with the constraints given in tables 7 to 1 O. The sequences 

- 

I 
Table 6 - File service primltlves 

F-INITIALIZE Yes Initiator 

RespÖnding application title 
Called presentation address 
Calling presentation address 
Responding presentation address 
Presentation context management 
Application context name 
Service dass 
Functional uniîs 
Attribute groups 
Shared ASE information 
FTAM 00s 
Communication QoS 
Contents type list 
Initiator Idenbty 
Account 
Filestore password 
Diagnostic 
[Checkpoint window] 

F-TERMINATE I Yes Initiator I Shared ASE information 
Charging 

F-U-ABORT No Either I Action Result 
Diagnostic 

F-P-ABORT No I 1 Provider 

F-SELECT Yes initiator 

State Result 
Action Result 
Attributes 
Requested Access 
Access passwords 
Concurrency control 
Shared ASE information 
Abmunt 
Diagnostic 
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Table 6 (continued) - File service primitives 

Parameters Request by 

Initiator 

Confirmed 

Yes 

Primitive 

F- DESELECT 

Action Result 
Charging 
Shared ASE information 
Diagnostic 

State Result 
Action Result 
Override 
Initial Attributes 
Create password 
Requested Access 
Access passwords 
Concurrency control 
Shared ASE information 
Account 
Diagnostic 

Action Result 
Shared ASE information 
Charging 
Diagnostic 

Action Result 
Attribute names 
Attributes 
Diagnostic 

initiator F-CREATE Yes 

Initiator F-DELETE Yes 

Yes Initiator F-READ-AlTRIB 

Action Result 
Attributes 
Diagnostic 

Yes Initiator F-CHANGE-AlTRIB 

State Result 
Action result 
Processing mode 
Contents type 
Concurrency control 
Shared ASE information 
Enable FADU Locking 
Diagnostic 
[ Activity identifier ] 
[ Recovery mode ] 

Initiator Yes F-OPEN 

~~ 

Action Result 
Shared ASE information 
Diagnostic 

Yes Initiator F-CLOSE 

Threshold 
~~ 

Yes 

Y S  

Initiator F-BEGIN-GROUP 

F-END-GROUP Initiator 

[State Result 
Action result 
Activity identifier 
Bulk transfer number 
Requested Access 
Access passwords 
Contents type 
Recovery point 
Diagnostic 1 

Yes Initiator [ F-RECOVER] 

Action Result 
FADU identity 
FADU Lock 
Diagnostic 

Initiator F-LOCATE Yes 

~ 

Initiator 
Action Result 
FADU identity 
Diagnostic 

F-ERASE Yes 
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abort 

t 
reimver 

Initialized 0 
open group close group 

R A M  regime establishment Regime establishment - file transfer class 

recover 

select deselect 
create delete 

read atbibvte 
change attribute 

recover 

open close 

loca te 
erase 

Data Transfer 

3 

3 

read atbibvte 
change attribute 

loca te 
erase 

File regime establishment - file access class 

Figure 3 - Simplified State Diagram for successful activity (see Annex E) 
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of primitives are defined under the individual services. 
Individual primitive sequences may be interleaved to form 
the following grouped sequences, which are expressed 
using the notation defined in annex E. 

a) F-BEGIN-GROUP 

I 
( F-S EL E C V -  C R EATE) 
[F-READ-AlTRIB] [F-CHANGE-ATTRIB] 
F-OPEN 
F-EN D-GROUP 

b) F-BEGIN-GROUP 
F-CLOSE 

[F-READ-All-RIB] [F-CHANGE-ATRIB] 
(F-DESELECTIF-DELETE) 
F-END-GROUP 

C) F-BEGIN-GROUP 
(F-SELECTJF-CREATE) 
[F-READ-ATTRIB] [F-CHANGE-ATRIB] 
(F-DESELECT-DELETE) 
F-END-GROUP 

d) F-BEGIN-GROU!' 
(F-SELECqF-CREATE) 
[ F-R EAD- AlTR IB] [ F-CHANGE-ATRIB] 
F-END-GROUP 

e) F-BEGIN-GROUP 
[F-READ-AlTRIB] [F-CHANGE-AlTRIB] 
(F-DESELECTJF-DELETE) 
F-END-GROUP 

NOTES 
1 Not all the above sequences are allowed in the file transfer, file 
management and file transfer and management classes (see 8.2.1, 
8.2.3, 8.2.4). In the file transfer class, only sequences (a) and 
(b).are valid, and the threshold parameter is set so that the 
sequences either succeed or fail as a whole, ¡.e. set to the number 
of primitives between the begin group and end group primkives. In 
the file management dass only sequence (c) is valid. (see 8.2.3). 
In the file transfer and management dass only the sequences (a), 
(b) and (c) are valid. 
2 Other constraints will affect the abilty of the file service user or 
file service provider to invoke the various procedures, such as flow 
control constraints on sending data or constraints on the ability of a 
file service user to accept spontaneous F-P-ABORT indications 
from the file service provider. 

12.3 Conventions 
The following conventions apply to entries in tables 7 to 1 O. 

12.3.1 Conventions for tables 7 and 8 
In tables 7 and 8, the entry "yes" implies that the succession 
given can occur. The column "start of file regimes" 
indicates entry to tables 9 and 10. The row "end of file 
regimes" indicates exit from tables 9 and 10, and the row 
"within file regimes" indicates any other entry in tables 9 and 
1 o. 

12.32 Conventions for tables 9 and 10 
In tables 9 and 10, the entries indicate the functional units 
required for the succession to occur. The entries are: 

Kernel 
Grouping 

Emgt 
Recover 
Access 
G-Lmgt 

G-Emgt 

Lmgt-Rec 

Rec-Acc 
G-Rec 

Lmgt 

G-ACC 

kernel functional unit 
grouping functional unit 
limited file management functional unit 
enhanced file management functional unit 
recover functional unit 
file access functional unit 
grouping and limited file management 
functional units 
grouping and enhanced file management 
functional units 
limited file management and recovery 
functional units 
recovery and file access functional units 
grouping and recovery functional units 
grouping and file access functional units 

The row "start file regimes" indicates entry from tables 7 
and 8, and the column "end file regimes" indicates return to 
tables 7 and 8. The row and column "bulk data transfer" 
indicate use of the bulk data transfer service defined in 
section three. 
In tables 7 to 10, the value of the state result parameter is 
indicated by: 

(+ve) positive response or confirm; the primitive 
carries a state result indicating a successful 
transition; 

(-ve) negative response or confirm; the primitive 
carries a state result indicating an unsuccessful 
transition or regime establishment attempt. 
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Previous file service event 

Idle 

F- IN ITIALIZE request 

F-INITIALIZE confirm (+ve) 

F-INITIALIZE confirm (-ve) 

24 

May next issue 
F-INITIALIZE F-TERMINATE F-U-ABORT Start File 

request request request Selection Regimes 

Yes 

Yes 

Yes Yes 

Yes 1 
i 

F-TERMINATE confirm 

F-U-ABORT request 

~~~~ ~ ~ ~ 

F-TERMINATE request 

Y es 

Yes 

Yes 

-~ 

F-P-ABORT indication 

Within file selection regimes 

End file Selection regimes 

~~ 

Yes 

Yes 

Yes Yes Yes 

I F-U-ABORT indication 

Previous file service event 

Yes 

May next issue 
F-INITIALIZE F-TERMINATE F-U-ABORT Start File 

response response requesi Selection Regimes 

Idle 

F-INITIALIZE indication 

I 

Yes Yes 

F-TERMINATE indication 

F-TERMINATE response 

F-U-ABORT request 

F-U-ABORT indication 

F-P-ABORT indication 

Within file selection regimes 

End file selection regimes 

I F-INITIALIZE response (+ve) I 

Yes Yes 

Yes 

Yes Yes 

Yes Yes 1 
I F-INITIALIZE response (-ve) I 
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Previous file service eveni 
L 

F-SELECT 1 F-DESELECT 1 F-CRÉATE I F-DELETE 1 F-READ 1 F-CHANGE 
request -Al'TRIB -AnRIB request request request 

Start file selection regimes 

request request 

Kernel Lmgt 

F-CREATE request Grouping G-Lmgt G-Lmgt G-Emgt 

I F-CREATE confirm (+ve) Lmgt Lmgt Lmgt Em@ 

F-CREATE confirm (-ve) Lmgt Lmgt 

I F-DELETE request i 

F-RECOVER confirm (+ve) 

F-RECOVER confirm (-ve) Recover 

1 Bulk data transfer 

I 

Lmgt 

25 

Table 9 - Sequence of service primitives for file service regimes - initiator 

I Mav next issue 

I F-SELECT request I Grouping I I G-Lrngt 1 G-Lmgt I G-Emgt 

I F-SELECT confirm (+ve) I Kernel I 

1 F-DESELECT request 

I F-DESELECT confirm Kernel I 

I F-DELETE confirm I Lmgt I I Lmgt I I I 
I I F-READ-ATTRIB request 1 G-Lmgt I I G-Emgt 

1 F-READ-ATTRIB confirm 

1 F-CHANGE-ATRIB request I G-Emgt I 
I F-CHANGE-ATRIB confirm I I Emgt I I Emgt 1 Emgt I Emgt 

I F-OPEN request I I I 
I F-OPEN confirm (+ve) I I I I 
j F-OPEN confirm (-ve) 1 Kernel I 
1 -  F-CLOSE request 1 Grouping I I G-Lmgt I G-Lmgî I G-Emgt 

F-F-CLOSE confirm I Kernel I 
F-BEGIN-GROUPrequest I Grouping I Grouping I G-Lmgt I G-Lmgt I G-Lmgt I G-Emgt 

T F-BEGIN-GROUP confirm 

I ! F-EN D-GROUP request 

---F:END-GROUP confirm I Grouping I Grouping I G-Lrngt I G-Lmgt I G-Lmgt I G-Emgt 

I_-- F RECOVER request 

I F-LOCATE request 

I F-LOCATE confirm I l I I I I 
I F-ERASE request I I I l I I 

F-ERASE confirm 

~~ ~ - 
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request Transfer request request selection 
request request regimes 

Recover Kernel 

-GROUP ! request 

Grouping 

May next issue 
F-OPEN I F-CLOSE I F-BEGIN I F-END I F-RECOVER I BulkData I F-LOCATE I F-ERASE I Endfile 

Kernel 
~ ~ 

Grouping 1 
Grouping I Recover Kernel 

I 

I Grouping 

Grouping Recover I Kernel 

1 G-Lmgt I 

I 

I G-Lmgt I 
1 G-Lmgt I G-Lmgt 

I G-Lmgt I 

Lmgt-Rec Lmgt 

1 Lmgt-Rec 1 I 

Lmgt 

I I I l l 

I 1 G-Lmgt I 

I G-Lmgt 1 I 
G-Emgt 1 I G-Emgt I 

Emgt i G-Emgt 1 
Grouping 

Kernel Grouping I Kernel Access Access - 
Kernel I Grouping 1 - 

I 
Kernel Grouping 

Grouping 

Grouping Grouping Grouping G-Rec Grouping Access Access Grouping 

Recover G-Rec Recover Rec-Acc Rec-Acc 

G-Rec Recover Recover 

Kernel Grouping Kernel Access Access 

Access G-ACC ACCeSS Access Access 

Access G-ACC A-SS Access Access 
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F-SELECT F-DESELECT F-CREATE 
response response Previous file service event response 

27 

F-DELETE F-READ F-CHANGE 
response -ATRIB -ATTRIB 

Table 10 - Sequence of service primitives for file service regimes - responder 

Start file selection regimes 

F-SELECT indication 

F-SELECT response (+ve) 

response I response 

Kernel 

Grouping G-Lmgt G-Lmgt G-Emgt 

~~~~ ~~~~~~~ ~~ ~ 

* F-DELETE indication Lmgt 1 

i F-READ-ATRIB indication I Lmgt 

F-DELETE response 

G-Lmgt G-Lmgt I I G-Emgt F-READ-ATRIB response 

F-CHANGE-ATTRIB indication 

F-CHANGE-ATTRIB response G-Emgt 

F-OPEN indication 

F-OPEN response (+ve) 

F-OPEN response (-ve) 

F-CLOSE indication 

F-CLOSE response Grouping 

F-BEGIN-GROUP indication 

F-BEGIN-GROUP response Grouping Grouping G-Lmgt G-Lmgt G-Lmgt I G-Emgt 

F-END-GROUP indication I 

F-END-GROUP response 

F-RECOVER indication 

F-RECOVER response (+ve) 

F-RECOVER response (-ve) 

Bulk data transfer 

F-LOCATE indication 

F-LOCATE response 

F-ERASE indication 

F-ERASE response 

k 

Emgt 
I 1 

1 i 

I 

G-Emgt 1 ! 

* 

G-Lmgt G-Lmgt G-Emgt 

I 

1 F-SELECT response (-ve) I I l I I l I 
1 F-DESELECT indication 

I F-DESELECT response 

I -F-CREATE indication 

I I Kernel I 
I I 

I F-CREATE response (+ve) 
~~ ~ ~~ 

[ F-CREATE response (-ve) 

1 G-Lmgt 1 1 G-Lmgt 1 G-Lmgt 1 G-Emgt 1 
I 1 
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12.4 Confirmed Services 
For all confirmed services the sequence of events in a 
successful exchange is shown in figure 4, where F-XXX 
indicates the name of the service element. 
A request to establish a new regime (F-INITIALIZE, F- 
SELECT, F-CREATE or F-OPEN) may be rejected by use 
of a response with state result parameter indicating failure 
(see 13.1). 

13 Common file service parameters 
File service parameters which apply to several primitives 
are defined in this clause and referenced by the primitive 
definitions. Parameters which apply to only one primitive 
are defined in association with the primitive concerned. 
Annex B relates the primitives to any attributes they modify. 

13.1 State result 
The state recuit parameter conveys information relating to 
the service state machine. This parameter is returned on 
the response and confirm primitives of services which can 
have failed to change regimes as required by the request 
and indication primitives. The state result parameter is not 
present on primitives which do not cause a state change, 
neither is it present on primitives which force state changes 
but cannot fail. (for example F-DESELECT). The values of 
the state result are "success" or "failure". This parameter is 
not used to set any activity attribute. 

13.2 Action result 
The action result parameter conveys information which 
summarises that available in the diagnostic parameter (See 
13.13). The value is never less severe than the most 
severe diagnostic value. In the IFS the valid values of the 
action result parameter are "success", "transient error" or 
"permanent error". In the external service the only valid 
values are success or permanent error. The term 
"unsuccessful" is used in IS0 8571-3 to indicate either 
transient or permanent error. When a response or confirm 
primitive includes a state result indicating failure the action 
result is set to Yransient error" or "permanent error". A 
"successful" action result may be accompanied by a 
diagnostic of an informative error type. This parameter is 
not used to set any activity attribute. 

13.3 Account 
The account parameter identifies the account to which costs 
incurred in the regime which is being established are to be 
charged. The range of values the parameter may take is 
equal to that defined for the current account activity 
attribute. This parameter is used to set the current account 
activity attribute, for the duration of the regime being 
entered. if the parameter is not present, no value is 
assigned to the activity attribute, which is then either unset 
or retains some previous value based on local 
considerations. The current account activity attribute 
reverts to its previous value at the end of a regime. 

13.4 Charging 
The charging parameter conveys information on the costs 
attributed to the account during the regime which is being 
released. The value of the parameter is a list of triples; the 
elements of each triple are: a Graphicstring resource 
identifier, a Graphicstring charging unit and an integer 
charge value. The charging parameter is present at the end 
of a regime, only if the account parameter was present at 
the beginning of that regime. It is not mandatory to return a 
charge if that charge is zero. The resource identifier and 
charging unit values are implementation dependent. The 
return of a charge may be associated with the restoration of 
the current account activity attribute to its previous value. 

13.5 Attributes 
The attributes parameter conveys a list of file attribute 
names and file attribute values associated with the file. F- 
INITIALIZE negotiates the attribute groups which are 
available for the duration of the R A M  regime. Subsequent 
primitives only use those attributes which were negotiated. 
On primitives other than F-SELECT issued by the initiator, 
the parameter conveys new values to be assigned to the file 
attributes. On primitives issued by the responder, the 
parameter reports the current values of the file attributes, or 
indicates that there is no value available. 
The filename attribute value on F-SELECT identifies the file 
to be selected, or on F-CREATE the name of the file to be 
created and selected. In the request and indication 
primitives it indicates the file required, and in the response 
and confirm primitives it indicates the file actually selected. 

NOTE - If, for example, the filename requested gave a generic 
name or a generation name, the name selected might differ from 
that requested. 
The file attributes, the range of values they may take and 
the actions to be taken are defined in the virtual filestore 
definition (IS0 8571 -2). Annex B specifies which file 
attributes may be manipulated by each primitive. This 
parameter is not used to set any activity attribute. 

13.6 Requested access 
The requested access parameter indicates the basis on 
which the file is being selected or recovered. The value 
gives, as a vector, the actions to be performed during the 
selection. The elements of the vector correspond to the 
read, insert, replace, extend, erase, read attribute, change 
attribute and delete file actions, and each element indicates 
whether the action is required or not. 
The value of the parameter on request and indication 
primitives indicates the initiator's requirements. 
NOTE - When a file is selected by use of F-SELECT, F-CREATE 
or F-RECOVER the requested access parameter is used to state 
the maximum facilities the current user will require during the whole 
select regime. These access requirements may be password 
pratected by the access control file attribute which is matched to 
the access passwords parameter (see 13.7). 

I Primitives issued by initiator 

F-XXX request y-'--------* F-XXX indication 

Primitives issued by responder I 
~ 1 - - _ _  --r F-XXX response 

F-XXX confirm 

Figure 4 - Confirmed service 
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The requested access is further qualified by the 
concurrency control parameter which specifies how multiple 
users are to be restricted when requiring access to the 
same file. The requested access parameter includes only 
those actions to be performed by the user, any action not 
included is not available later in the select regime. 
The relationship between attributes and actions is detailed 
in IS0 8571-2. This parameter is used to set the current 
access request activity attribute. 

13.7 Access Passwords 
The access passwords parameter provides passwords 
associated with the actions specified in the requested 
access parameter. This parameter is only available if the 
security attribute group has been negotiated. The range of 
values the parameter takes is equal to that defined for the 
current access passwords activity attribute. This parameter 
is used to set the current access passwords activity 
attribute. 

13.8 Concurrency Control 
The concurrency control parameter indicates the relation of 
the file select, or file open, regime to other activities on the 
same file. The value is a vector whose elements indicate, 
for each of the actions specified in the requested access 
parameter elements (see 13.6), which access lo& are 
required. The locks define the access available to the user 
and h e  access available to any other user. The 
concurrency control parameter qualifies the requested 
access for the regime being entered. The shared and 
exclusive locks are only permitted for the actions negotiated 
as available by the requested access parameter. For those 
actions not available the only locks permitted are no access 
and not required. 
The locks available are as follows: 

a) not required - I will not perform the operation - others 

b) shared - I may perform the operation - CO may others; 
c) exclusive - I may perform the operation - others may 
not; 
d) no access - no one may perform the operation. 

They are available on the following actions: read, insert, 
replace, extend, erase, read attribute, change attribute and 
delete file. 
If FADU locking has not been invoked by the Enable FADU 
Lock parameter, the locks have a scope of the open regime 
(see 17.1 2.7). 
If FADU locking is negotiated, the locks have the scope of 
the data transfer regime and values of “not required” are 
assumed elsewhere in the open regime, except where 
specifically overridden by explicit FADU locks. 
This parameter is used to set the current concurrency 
control activity attribute. 

13.9 FADU Lock 
This parameter may be used to set individual FADU locks 
on or off, and if it is absent the state of the locks is 
unchanged. Switching the locks changes the value agreed 
at select and/or open from ”not required“ to “no access” and 
from “shared” to “exclusive” until the lock is explicitly 
switched off, or the FADU is erased, or the file is closed. 
Switching off the lock returns the FADU to its previous state 
for both reading and writing. 

may; 

30 
If for a BDT operation the lock is being set on, then the 
action of FADU locking is performed before the transfer. If 
the FADU lock is being set off then the transfer is preformed 
before the FADU lock is released. 
The FADU lock parameter is available if; 

a) the FADU locking functional unit is negotiated; and 
b) the Enable FADU locking parameter on the F-OPEN 
request was set on 

This parameter is not used to set any activity attribute. 

13.1 O Shared ASE Information 
The shared ASE Information parameter allows information 
of other ASEs to be associated with R A M  primitives. The 
information to be conveyed and the symbiotic relationship 
established between R A M  and other ASEs is defined by 
the application context. One example of such a combination 
is given in Annex C, which defines the combination of 
R A M  and CCR for the purpose of file transfer. Other such 
combinations may be established by other standards or by 
the registration of application contexts. This parameter is 
not used to set any activity attribute. 

13.1 1 Activity Identifier 
The activrty identifier parameter is only visible in the internal 
file service, and then only if the recovery functional unit has 
been negotiated on F-INiTIALIZE (see 14.1.2.12). It gives 
an unambiguous identifier for the file activity to be 
performed within the open regime. A different activity 
identifier value is allocated to each activity involving a 
particular pair of initiating and responding entities. This 
identifier is used in re-establishing the data transfer regime 
aiter errors. 
An activity identifier may be reused following receipt of an 
F-CLOSE confirm of an open regime having the same 
activity identifier. The responder loses all knowledge of an 
activity identifier on issue of the F-CLOSE response. An F- 
U-ABORT or F-P-ABORT between these events followed 
by an F-RECOVER will result in a characteristic error being 
generated. The value of the activity identifier is an integer. 
This parameter is not used to set any activity attribute. 

13.12 Flle Access Data Unit Identlty 
The file access data unit identity specifies the target FADU 
to which a series of one or more specific file service 
operations is related. The parameter may take one of the 
values specified in IS0 8571-2. In addition in access 
context FL, the file access data unit identity is qualified by 
an integer level number of the requested DUS, relative to 
the root of the addressed FADU. This parameter is used to 
set the current location activity attribute. 
NOTE - Further constraints may be imposed by the constraint set. 
the perrnkîed actions file attribute (see IS0 891-2) and the access 
contexts to be used if reading the file. 

The FADU addressed by the file access data unit identrty 
depends on the operation to be performed. 

a) LOCATE: The FADU identity address the FADU to be 
located. 

b) READ: The FADU identity addresses the FADU(c) to 
be read. If read in an access context returning structuring 
information (HA, HN, FA, FL and FS), the node descriptor 
returned contains the node name, which need not 
necessarily be identical to the FADU identity. 

c) INSERT, REPLACE and EXTEND: The location of 
each node to be inserted, replaced or extended is 
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31 
determined in a way specified for that action in the 
constraint set in use (see IS0 8571-2), based on either: 

1) the FADU identity, if no structuring information is 
transmitted (¡.e. only the data unit contents are 
transferred); 

2) the FADU identity and the node name in the first 
node descriptor of each FADU if structuring information 
is transmitted. 

If performed in an access context requiring structuring 
information (HA, FA and FS) the node name in the first 
node descriptor of an FADU transmitted in the transferred 
data is identical to the node name stored in the virtual 
filestore, otherwise the operation will fail. 

d) ERASE: The FADU identity addresses the FADU to 
be erased. 

13.13 Diagnostic 
The diagnostic parameter conveys detailed information on 
the failure of a requested action. The diagnostic parameter 
amplifies the information given in the action result 
parameter (see 13.2). Three diagnostic types are defined 
to distinguish between the provision of information to qualify 
a successful action, supplemental detail to a transient error 
(in the IFS only) and supplemental detail to a permanent 
error. The possible values for the diagnostic parameter are 
defined in annex A. This parameter is not used to set any 
activity attribute. 
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14 FTAM regime control 
The services described in this clause control the FTAM 
regime characterizing the file service association. There 
are groups of primitives concerned with regime 
establishment, orderly regime termination and abrupt 
regime termination. 
In the following tables the following definitions apply: 
Mandatory 

Optional 

The parameter is present on all occurrences 
of the primitives. 
If the option is present on the request it is also 
present on the indication. If the parameter is 
present on the response it is also present on 
the confirm. 

Dependent If the response and confirm are dependent 
they are both present if, and only if, the 
parameter is present on the request and 
indication. 

Conditional Indicates that the availability of the parameter 
is conditional on a successful fulfillment or 
negotiation of another parameter or functional 
unit in a previous primitive. If the condition is 
fulfilled then the presence of the parameter is 
mandatory. 

14.1 FTAM regime establishment service 

14.1.1 Function 
The establishment of an R A M  regime is the first phase in 
any instance of file activity. The F-INITIALIZE request 
primitive is issued by the file transfer initiator. 
The F-INITIALIZE primitives are used only to create an 
FTAM regime and may not be issued within an existing 
regime. 

14.1.2 Types of primitives and parameters 
Table 11 indicates the types of primitives and parameters 
needed for R A M  regime establishment. 

14.1.2.1 State result 
The state result, defined in 13.1, indicates whether the 
FTAM regime has been established. 

14.1.22 Action result 
The Action resuit parameter is defined in 132. 

14.1.2.3 Called Application Title 
The called application title is the title used to identify the 
filestore . The value is an application e n t i  title. This 
parameter is not used to set any activity attribute. 

14.1.2.4 Calling Application Title 
The calling application title is the title of the initiating FTAM I entity. The value is an application entity title. This 
parameter is used to set the current calling application 
entity title activity attribute. 

14.1.2.5 Responding Application Title 
The responding application title is that title returned by the 
responder and that which will be used for reestablishing 
the association after failure. The value is an application 
untity title. This parameter is used to set the current 
responding application entity title activity attribute at the 
initiator. 

I 

NOTE - Application Entity Titles are used by the file sewice users 
to provide one another with naming information which is stable on 
a longer timescale than any particuhr R A M  regime. They are 
used, for exampie, in error recovery and access conîrd. 

14.1 2.6 Called Presentation Address 
The called presentation address is the address used by the 
calling service user to identrfy the PSAP to which the 
association is to be established. The value is a PSAP- 
address. This parameter is not used to set any activity 
attribute 

14.1 2.7 Calling Presentation Address 
The calling presentation address is the address from which 
the association is established. The value is a PSAP- 
address. This parameter is not used to set any activity 
attribute. 

14.1 2.8 Responding Presentation Address 
The responding presentation address is the address which 
is used in re-establishing the association after failure. The 
value is a PSAP-address. This parameter is not used to set 
any activity attribute. 
NOTES 
1 The responding address is not necsssarily textually identical to 
the called address. It may differ, for example. if generic addressing 
or redirection are in use. 
2 Presentation Addresses are used by the service users to 
specify the addressing requirements of the particular R A M  regime 
being initialized. The relation between a presentation Address and 
an Application Entrty T i  is detemined by the specification of the 
Application Enüîy as a whde. 

14.1 2.9 Presentation Context Management 
The requested presentation context management 
parameter indicates whether or not the Context 
management functional unit in the Presentation service is to 
be used during the FTAM open and recovery procedures. 
The value is a boolean. The responder may refuse an 
initiator proposal to use presentation context management, 
even if the facility is available on the underlying 
presentation connection, and aili establish an FTAM 
regime. The responder may not indicate use of 
presentation context management if the initiator has not 
done so. This parameter is not used to set any activity 
attribute. 

14.12.10 Application Context Name 
The appiication context name parameter carries a name 
used to represent the properties of the association as a 
whole. The initiator proposes a name which may be 
accepted, and returned by the responder, or the responder 
may return a different name. In either case the name 
returned by the responder is the application context name 
applicable to the established association. 
NOTE - Thii parameter is in general specific to an application. 
However IS0 85714 defines a name for use when the primary 
intent is to transfer files as an adMty in its own right. 

14.12.11 Service Class 
The service dass parameter on the request and indication 
takes one of the values defined in 10.1. This represents the 
capability of the initiator. (see 8.2 and 10.1). The service 
class set proposed by the initiator is reduced, by the 
responder, to a single class (see 10.1) which is reîumed on 
the response and ccnfirm pdmitives. If no service class is 
acceptable to the responder the R A M  regime 
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Table 11 - F-INITIALVTE parameters 

I 

Mandatory Mandatory I 1 Called Presentation Address 

(=) signifies that the value is not modified by the file service provider. 
establishment fails. This parameter is not used to set any 
activity attributes. 

14.1.2.12 Functional Units 
The requested functional units parameter negotiates the set 
of file service functional units, excluding the kernel, to be 
available from the negotiated seMce class on the 
application association (see 8.1 and 10.3). On the request 
and indication primitives the parameter carries the full 
functional unit capability of the initiator. On the response 
and confirm primitives it cames all the functional units to be 
available on the association. When the required service 
class permits, the set may contain the optional functional 
units "read", "write", "file access", "limited file management", 
"enhanced file management", "grouping" and "FADU 
locking". For use by the internal file service, if the service 

class permits, it may also contain the "recovery" and 
"restart" functional units. The recovery and restart 
functional units are only visible in the IFS and are thus 
never explicitly requested in the external file service, they 
are indirectly requested via the R A M  quality of service 
parameter (see 10.2). This parameter is not used to cet 
any activity attributes. 

14.12.13 Attribute Groups 
The requested attribute group parameter negotiates the set 
of optional file attribute groups to be available on the 
application association. Specification of the attribute groups 
is defined in IS0 8571-2. The set may be empty or it may 
contain some combination of the attribute groups "storage", 
"security" or "private" (see IS0 8571 -2). The responder 
may reduce the attribute groups proposed by the initiator, 
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within the limits of IS0 8571 -2. The kernel attribute group is 
not proposed or negotiated, hence negotiation of the 
attribute groups will not prevent the establishment of an 
FTAM regime. This parameter is not used to set any 
activity attributes. 

14.1.2.14 Shared ASE information 
The shared ASE information parameter is defined in 13.10. 

14.1.2.15 FTAM Quality of Service 
The FTAM quality of service parameter is used to convey 
information relating to the error susceptibility of the external 
file service user. The detailed negotiation rules are 
specified in clause 10. The values of this parameter 
indicate the application is susceptible to errors of one of the 
following types: 

a) not susceptible to errors. No error recovery to be 
provided. 

b) errors which damage the data transfer regime. 
c) errors which damage the open or data transfer 
regimes. 

d) errors which damage the select, open or data transfer 
regimes, or errors which lose the association. 

This parameter is not used to set any activity attributes. 

14.1.2.16 Communication Quality of Service 
The requested communication quality of service parameter 
conveys the quality of service to be negotiated on the 
association. On the request primitive it indicates the qualrty 
of service requested by the initiator. On the indication 
primitive it indicates the quality of service requested, 
reduced as necessary to signal that achievable, by the 
service provider. On the response and confirm primitives it 
indicates the quality of service achieved. The values taken 
by the Communication Quality of Service parameter are as 
defined in IS0 8649. This parameter is not used to set any 
activity attributes. 
NOTES 
1 This parameter is referenced, via the ASE association control 
seMce definition (IS0 8649), to the Presentation Service Definition 
(IS0 8822). then to the Session Service Definition (IS0 8326). 

2 As an International Standard IS0 8571 has no intrinsic basis on 
which to select or manipulate values of any aspect of 
cammunications quality of service (COOS). 

14.1.2.17 Contents Type List 
The requested contents type list parameter carries a list of 
document types and/or abstract syntaxes. This parameter 
is mandatory (in the transfer class, the transfer and 
management class and the access class), if the 
presentation context management functional unit is not 
being negotiated. This parameter allows the establishment 
of the necessary presentation contexts at the time of 
establishing the FTAM regime. The initiator proposes a list 
of elements which are each either document type names or 
abstract syntax names from which a unique list of the 
required abstract syntaxes is constructed. The latter is 
used to construct the presentation context definition list 
parameter in the ACSE A-ASSOCIATE service primitive. 
The service provider reduces the value of the contents type 
list to remove any contents types which require abstract 
syntaxes rejected by the presentation service provider. The 
responder further reduces the list to remove any contents 
types it will not support, and any consequential reduction in 
the required abstract syntax list is made. The Contents 

Type List response returns the list of those agreed 
document type names and abstract syntax names for which 
there is a supported abstract syntax and so is used to build 
the presentation context definition result list by the service 
provider. This parameter is not used to set any activity 
attribute. 

14.1.2.18 Initiator Identity 
The initiator identity parameter identifies the calling user. 
The value of the optional initiator identity parameter is a 
Graphicstring. The range of values the parameter may 
take is equal to that defined for the current initiator identity 
activity attribute. If the parameter is not present, the current 
initiajor identity activity attribute remains unset. If this 
parameter value, or its omission, is unacceptable to the 
responder, the responder generates a state result indicating 
failure to establish the FTAM regime and/or an action result 
indicating permanent error with an optional diagnostic 
detailing the reason. This parameter is used to set the 
current initiator identity activity attribute. 

14.1.2.19 Account 
The account parameter is defined in 13.3. The account 
given is charged for all costs incurred by the R A M  regime, 
on the application association; this excludes nested costs 
associated with file selection regimes where an explicit 
overriding account parameter is given when the regime is 
established. The value of this optional parameter is a 
GraphicString. If this parameter value, or its omission, is 
unacceptable to the responder, the responder generates a 
state result indicating failure to establish the R A M  regime 
and/or an action result indicating permanent error with an 
optional diagnostic detailing the reason. This parameter is 
used to set the current account activity attribute. 

14.12.20 Filestore Password 
The filestore password parameter conveys a password 
which is used to authenticate the initiator to the responder. 
This parameter is a GraphicString or an OCTET STRING 
used by the responder to authenticate the initiator identity 
parameter. If this parameter value, or its omission, is 
unacceptable to the responder, the responder generates a 
state result indicating failure to establish the R A M  regime 
and/or an action result indicating permanent error with an 
optional diagnostic detailing the reason. This parameter is 
not used to set any activity attributes. 

14.1 2.21 Diagnostic 
The diagnostic parameter is defined in 13.1 3. 

14.1 2.22 Checkpoint Window 
The requested checkpoint window parameter indicates, for 
each direction of transmission, the maximum number of 
checkpoints which may remain unacknowledged. This 
parameter is conditional upon the recovery or restart 
functional units having been selected in the IFS, in which 
case it is mandatory. Checkpoints are only inserted by the 
sender. Values of this parameter never cause diagnostics 
on F-INITIALIZE, but may be the reason for subsequent 
termination. The continued progress of the service is only 
guaranteed if the entity acting as receiver gives 
acknowledgements within this limit. The window size is 
stated independently by each entity as the maximum value 
for when that entity is the sending entity. There is no 
negotiation. 
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F-TERMINATE 
confirm 

Optional 
(9) 

Conditional 

F-U-ABORT 
request Parameter 

14.2 R A M  regime termination service (orderly) 

14.2.1 Function 
An FTAM regime may be terminated by an exchange of F- 
TERMINATE primitives. This primitive will only be issued 
when there are no actions in progress. The F-TERMINATE 
request primitive can be issued by the file transfer initiator 
(the issuer of the F-INITIALIZE request) at any time after 
the receipt of an F-INITIALIZE confirm primitive, providing 
no file is selected. The issue of an F-TERMINATE request 
does not imply the success of any previous activity. 
Indications of success or failure are given on the completion 
of each activity. 

14.2.2 Types of primltlves and parameters 
Table 12 indicates the types of primitive and the parameters 
needed for orderly FTAM regime termination. 

14.2.2.1 Shared ASE Information 
The shared ASE information parameter is defined in 13-10. 

F-U-ABORT ’ 

indication 

difference of view of the file status. 

The filestore provider performs the local close file and 
deselect file actions on receipt of an F-U-ABORT indication 
or an F-P-ABORT indication if the file is open, and the local 
deselect file action if the file is closed but selected. 
NOTE - Abrupt termination may lose information about charges 
which are levied. The infiator will not know which unconfirmed 
services have affected the file. An internal service abort for a 
transient error will not be visible in the external service, and 
concurrency controls will stay in place while recovB(y is in 
progress, An abort in the external service will leave the initiator in 
doubt about the state of the file, with concurrency controls 
released. 

14.2.2.2 Charging 
The charging parameter is defined in 13.4. The parameter 

14.3.2 Types of primitives and parameters 
Tables 13 and 14 indicate the types of primitives and 
parameters needed for abrupt FTAM regime termination. 

Table 13 - F-U-ABORT parameters 

Action Result Mandatory Mandatory 
Diagnostic Optional Optional 

assigned to accounts within nesîed regimes. The presence 
of this parameter is conditional on the account parameter 
baving been provided by the initiator on the F-INITIALIZE 
primitive. 

F-P-ABORT 
indication Parameter 

Action ResuH Mandatory 

14.3 FTAM regime termination service (abrupt) 

14.3.1 Function 
Either external file service user may issue an F-U-ABORT 
request primitive at any time after an F-INITIALIZE request 
primitive has been issued, or an F-INITIALIZE indication 
primitive has been received. The file service provider may 
issue an F-P-ABORT primitive at any time after an F- 
INITIALIZE requesî primitive has been received, or an F- 
INITIALIZE indication primitive issued. The F-U-ABORT or 
F-P-ABORT primitives terminate the FTAM regime 
unconditionally, abandoning any file activity that was in 
progress and leaving the selected file in an undefined state. 
If error recovery is to be performed, the responsibility for 
initiating the recovery lies with the initiator. Once an F-U- 
ABORT request or F-P-ABORT request primitive has been 
issued, the R A M  regime is terminated; the request cannot 
be rejected. 

14.32.1 Action Result 
The action result parameter is defined in 132. 

14.32.2 Diagnostic 
The diagnostic parameter is defined in 13.1 3. 

14.3.3 Sequence of primitives 
The sequence of events in a user initiated abrupt 
termination is defined in figure 5. 
The sequence in a service provider initiated abrupt 
termination is defined in the time sequence diagram shown 
in figure 6. 
Collision of an F-P-ABORT and an F-U-ABORT can result 
in the loss of the F-6-ABORT indication shown in figure 7. 
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Optional Optional Optional 

Optional 
(4 (4 

(=) 
Optional Optional 

Primitives issued by responder 

F-U-ABORT indication 

Primitives issued by initiator 

F-U-ABORT request 

Figure 5 - F-U-ABORT service 

Primitives issued by initiator Primitives issued by responder 

F-P-ABORT indication F-P-ABORT indication 

Figure 6 - F-P-ABORT service 

Primitives issued by initiator 

F-U-ABORT request 

Primitives issued by responder 

F-P-ABORT indication 4-b - - - i  (F-U-ABORT indication - lost) (F-P-ABORT indication - lost) e--- 

Figure 7 - F-P-ABORT collision 
15 File selection regime control 
These services control the regime which binds an identified Table 15 indicates the types oí primitives and the 
file to an R A M  regime. Different services are used parameters needed for file selection. 
depending on whether the file exists before the selection or 
not, and on whether it is to exist aiter the selection or not. 

15.12 Types of primitives and parameters 

15.12.1 State result 

15.1 File selection service 

15.1.1 Function 

The state result parameter is defined in 13.1. The 
parameter indicates whether the celect regime has been 
successfully established. 

(=) signifies that the value is not modified by the file service provider. 
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F-DES ELECT 
confirm 

selection process. On the F-SELECT response and confirm 
primitives only the filename is returned which may not be 
identical to that issued on the request and indication. 

15.1.2.4 Requested Access 
The requested access parameter is defined in 13.6. If the 
requested access is not permitted by the responder the 
select regime is not established. 

15.1.2.5 Access Passwords 15.22.2 Charging 

15.2.2 Types of primitives and parameters 
Table 16 indicates the types of primitives and the 
parameters needed for file deselection. 

1592.1 Action result 
The action result parameter is defined in 13.2. The 
selection regime is terminated whatever the value of the 
action result parameter. 

The access paswords parameter is in 13a7. It is 
conditional On the security group being selected* If the 
members of the set of access passwords do not match any 
of the non-emptv password strims in the access control 

The charging parameter is defined in 13.4. Charges are 
only reported on deselection against an overriding account 
set up at file celection. 

Action result Mandatory Mandatory 
Charging Conditional Conditional 
Shared ASE Information Optional Optional Optional Optional 

Optional Optional 
(=) (=I 

, Diagnostic 

condition (see is0 8571-Z), thë select regime is not 
established. This parameter is used to set the current 
access passwords activity attribute. 

15.2.2.3 Shard ASE Information 
The shared ASE information parameter is defined in 13 1 O. 

1529.4 Diagnostic 
The diagnostic parameter is defined in 3*1 3. 

15.1.2.6 Concurrency Control 
The concurrency control parameter is defined in 13.8. If the 
required concurrency control is not available the select 
regime is not established. 15.3 File creation service 

15.1.2.7 Shared ASE Information 
The shared ASE information parameter is defined in 13.10. 

15.1.2.8 Account 
The account parameter is defined in 13.3. The value given 
overrides any value previously set by the F-INITIALIZE 
request for the duration of this select regime. 

15.1.29 Diagnostic 
The diagnostic parameter is defined in 13.1 3. 

15.2 File deselection service 
I 

15.2.1 Function 
The F-DESELECT service releases the binding between 
the file select regime and the file. The file continues to exist 
and is available for subsequent selection. The primitives 
may only be used while a file is selected. The file select 
regime is always terminated following an F-DESELECT 
response or confirm for all values of the action result 
parameter. 
The filestore provider performs the deselect file action after 
receiving the F-DESELECT indication primitive, and before 
issuing the F-DESELECT response primitive. in the 
external service all concurrency control is released when 
the file is deselected, except when performed within a CCR 
atomic action. The current account activty attribute is reset 
to that of the FTAM regime. 

15.3.1 Function 
The F-CREATE service generally causes a file to be 
created and establishes a selection of the newly created 
file. If the identified file exists then, depending on the 
override parameter, the request may be rejected, or the 
existing file may be selected, possibly after recreation. The 
create service may only be used if there is no currently 
selected file. 
The filestore provider performs the create file action after 
receiving the F-CREATE indication primitive, and before 
issuing the F-CREATE response primitive with action result 
parameters indicating success. If the override parameter is 
appropriately set and the named file already exists, the 
responder performs the select action instead of the create 
action. 

15.32 Types of primitives and parameters 
Table 17 indicates the types of primitives and the 
parameters needed for file creation. 

15.3.2.1 State result 
The state result parameter is defined in 13.1. The 
parameter indicates the select regime is established, either 
for an existing file or a newly created one, or that the select 
has failed. 

15.32.2 Action result 
The action result parameter is defined in 132. The 
parameter indicates whether the create was successful or 
not. It is possible for the create to be successful and the 

Table 16 - F-DESELECT parameters 
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F-C R EATE F-CREATE ' 

response confirm 

fable 17 - F-CREATE parameters 

I 

(=) signifies that the value is not modified by the file service provider. 
subsequent select to fail, in which case a new file is known 
to the filestore but it is not currently selected. 

15.3.2.3 Override 
The override parameter defines the action to be taken if the 
named file already exists. The values of the parameter are; 

15.32.5 Create Password 
The create password is an optional parameter which may 
be required to establish that the user identified by the 
initiator identity parameter of the R A M  regime 
establishment service has permission to create files in the 
current filestore. The value is an OCTET STRING or 

a) fail the create action if the file already exists; 
b) select file if it already exists; 

c) delete file if it already exists and create a new file 
using the old file's attributes (effectively delete the 
contents of the existing file and select it); 
d) delete file if it already exists and create a new file 
using the initial attributes provided on the F-CREATE 
primitive. 

The values (c) and (d) are dependent upon the provision of 
a delete password in the access passwords parameter 
where required by the access control attribute of the 
existing file. This parameter is not used to set any activity 
attributes. 

15.3.2.4 Initial Attributes 
The initial attributes parameter has the same form as the 
attributes parameter, which is defined in 13.5. For those 
attribute groups negotiated on F-INITIALIZE, the attribute 
values given, are associated with the newly created file. If, 
for any particular attribute a value is not given, a default is 
determined locally by the responder; this value may be "no 
value available". For attributes other ihan filename and 
permitted actions, the responder may change a value 
proposed by the initiator to "no value available" but may not 
assign any different value to it. The responder does report 
any local modification to the values of the filename or 
permitted actions attributes. In addition to the attributes in I the attribute groups negotiated on F-INITIALIZE the 
attributes in the kernel attribute group are also associated 
with the newly created file. This parameter is used to set 
the current access passwords activity attribute if a new file 
has been created. 

I 

GraphicString. This parameter is not used to set any 
activity attributes. 

15.3.2.6 Requested Access 
The requested access parameter is defined in 13.6. The 
parameter is used to establish the access available in the 
select regime following the create action. The requested 
access during the select regime need not be the full 
capability of the file. Hence the access requested must be 
a subset of those capabilities established with the initial 
attributes parameter. The established capabilities include 
all responder provided defauits which are within the kernel 
attribute group or the other attribute groups negotiated at 
F-INITIALIZE. 
H the requested access parameter is incompatible with the 
newly created file, the select will fail even though the file 
was created. 

15.32.7 Access Passwords 
The access passwords parameter is defined in 13.7. The 
access passwords are used to authenticate the requested 
acœss and, if appropriate, the requested concurrency 
control for the select regime. If the .override parameter 
creates a new file or recreates a file with new attributes the 
access password parameter is only used to verify any 
delete actions; it is not used to verify other actions on the 
selected file since the appropriate passwords are included 
in the initial attributes parameter. This parameter is used to 
set the current access passwords activity attribute if the 
override parameter resulted in the selection of an existing 
file. 
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F-DELETE F-DELETE F-DELETE 
Parameter request indication response 

15.3.2.8 Concurrency Control 
The concurrency control parameter is defined in 13.8. 

15.3.2.9 Shared ASE Information 
The shared ASE information parameter is defined in 13.10. 

15.3.2.10 Account 
The account parameter is defined in 13.3. The value given 
overrides any value previously set on the F-INITIALIZE 
request for the duration of this selection. 

15.3.2.1 1 Diagnostic 
The diagnostic parameter is defined in 13.1 3. 

F-DELETE 
confirm 

15.4 File deletion service 

Mandatory Action Result 

15.4.1 Function 
The F-DELETE service releases an existing file select 
regime in such a way that the selected file ceases to exist, 
and is not available for reselection. The primitives may only 
be issued while a file is selected. The selected regime is 
always released following an F-DELETE response or 
confirm, for all possible values of the action result 
parameter. 
The filestore provider performs the delete file action after 
receiving the F-DELETE indication, and before issuing the 
F-DELETE response primitive, with an action result 

Mandatory 

parameter of success. The delete file action can be 
performed only if the initiating entity has the "delete file" 
access control permission (see 13.6). This access control 
permission is established by the requested access, 
concurrency control and access passwords parameters on 
the F-SELECT or F-CREATE primitives which established 
the file selection regime. 

15.42 Types of primitives and parameters 
Table 18 indicates the types of primitives and the 
parameters needed for file deletion. 

15.4.2.1 Action Result 
The action result parameter, defined in 132, indicates 
success or failure of the deletion action. The file is always 
deselected whatever the value of the action result 
parameter. 

15.42.2 Shared ASE Information 
The shared ASE information parameter is defined in 13.1 O. 

15.4.2.3 Charging 
The charging parameter is defined in 13.4. Charges are 
only reported on deselection against an overriding account 
set up at file selection. 

15.4.2.4 Diagnostic 
The diagnostic parameter is defined in 13.1 3. 

I 

Shared ASE Information Optional Optional 

Table 18 - F-DELETE parameters 

Opt¡ onal Optional 
(=) 

Charging 
(=I 

Conditional Conditional 
Optional Optional 
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F-READ-ATRIB F-READ-ATTRIB F- READ-AlTRIB F-READ-AlTRIB 
request indication response confirm 

Mandatory Mandatory 
Mandatory Mandatory 

(=) 
Conditional Conditional 

(4 
Optional Optional 

16 File management 
These services provide file management capability to the 
file service user. They are not concerned with the 
establishment of regimes. The services provide facilities for 
interrogation and modification, where permitted, of file 
attributes. 

16.1 Read attrlbute service 

16.1.1 Function 
The F-READ-AlTfìIB seMca interrogates the file attributes 
of the selected file. The request and indication convey a list 
of the file attribute names for which values are to be read. 
The response and confirm then convey the corresponding 
returned values. 
The filestore provider performs the read attribute action 
aiter receiving the F-READ-ATRIB indication, and before 
issuing the F-READ-AlTRIB response primitive. 

16.1.2 Types of prlmitives and parameters 
Table 19 indicates the ;ypes of primitive and the parameters 
needed to read file attributes. 

16.1.2.1 Action Result 
The action result parameter is defined in 13.2. 

16.1.22 Attribute Names 
The attribute names parameter indicates which file 
attributes from the kernel or negotiated attribute groups, 
given in the virtual filestore definition, are to be read. The 
parameter is a list, each element of which names a file 
attribute defined in IS0 8571-2. This parameter is not used 
to set any activity attributes. 

16.1.2.3 Attributes 
The attribute parameter is defined in 13.5. The presence of 
the attributes parameter is conditional on the inclusion in 
the attribute names parameter of at least one attribute with 
a returnable value. Values for attributes not specifically 
requested are not returned. Values for attributes not in the 
kernel attribute group or a negotiated attribute group are not 
returned. The value of password attributes are not 
returned. The responder may return "no value available" for 
partially supported attributes. IS0  8571-2 details the 
attributes which are and are not returned. 

16.1.2.4 Diagnostic 
The diagnostic parameter is defined in 13.1 3. 

16.2 Change attribute service 

162.1 Function 
The F-CHANGE-AlTRIB service modifies the file attributes 
of the selected file. The primitives convey a l ist  of file 
attribute names and values. 
The filestore provider performs the change attribute action 
and sets the two file attributes, date and time of last 
attribute modification and identity of last attribute modifier, 
after receiving the F-CHANGE-ATTRIB indication, and 
before issuing the F-CHANGE-AlTRIB response primitive. 
If any change causes an action result other than success to 
be generated, none of the requested changes are made; an 
"unsuccessful" action result parameter is returned. 

16.22 Types of primitives and parameters 
Table 20 indicates the iypes of primitive and tne parameters 
needed to change file attributes. 

16.2.2.1 Action Result 
The action result parameter is defined in 132. An 
unsuccessful action result indicates none of the changes 
has been performed. 

1622.2 Attributes 
The attribute parameter, defined in 13.5, indicates on the 
request and indication primitives which file attributes given 
in the virtual filestore definition are to be changed and what 
the new values are to be. The parameter is a list, each 
element of which names a file attribute defined in 
IS0 8571 -2 and provides a new value for it. 
The presence of the attributes parameter on the response 
and confirm is conditional on the inclusion in the attributes 
parameter of at least one attribute name and value. Values 
for attributes not specifically requested are not changed or 
returned. Values for attributes not in the kernel or 
negotiated attribute group are not changed or returned. 
IS0 8571-2 defines the actions permitted on attributes. 

162.2.3 Diagnostic 
The diagnostic parameter is defined in 13.1 3. 

I 

I 

I 17 File open regime control 
These services establish or release the file open regime 
within which file data can be transferred. This regime 
establishes processing mode, presentation contexts, and 
concurrency control for the data transfer activity which is to 
be performed. 

(E) signifies that the value is not modified by the file service provider. 
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F-CHANGE-ATRIB F-CHANGE-AlTRIB 
response confirm 

Table 20 - F-CHANGE-ATTCIIB parameters 

Adion Result 1 Mandatory Mandatory 
Attributes Mandatory Mandatory Conditional Conditional 

17.1 File open service 

17.1.1 Functlon 
The F-OPEN service establishes an open regime. The 
regime establishment determines the abstract syntaxes and 
document types necessary to access the file and establish 
that the association has the capability of communicating 
them. It also establishes concurrency and possible 
processing modes. 
The open service may only be used if a file has been 
selected, and no open regime currently exists. 
The filestore entity performs the open file action after 
receiving the F-OPEN indication primitive, and before 
issuing the F-OPEN response primitive with an adion result 
parameter indicating success. 
The current location activity attribute is set by this service. 

17.1.2 Types of primitives and parameters 
Table 21 indicates the types of primitive and the parameters 
needed for file opening. 

17.1.2.1 State Result 
The state resuti parameter, defined in 13.1, indicates 
whether the open regime has been established or not. 

17.1.2.2 Action Result 
The action result parameter is defined in 13.2. 

(4 

17.1 9 . 3  Processing Mode 
The processing mode parameter establishes a subset of the 
valid actions negotiated in the select regime, for use within 
the open regime being established. The processing mode 
parameter indicates the valid actions to be performed as a 
result of access control and bulk data transfer requests; this 
determines the filestore actions which the responding entity 
can perform. The parameter value indicates whether read, 
inseri, replace, extend or erase are to be permitted. The 
parameter is compared with the current access request 
activity attribute and the access constraints determined by 
the selected view of the document type referenced by the 
Contents Type parameter (see 17.1 2.4). If the requested 
processing mode is not available for the filestore, or the 
constraints set referenced by the contents type may 
potentially be violated, the open regime establishment fails. 
This parameter is used to set the current processing mode 
activity attribute. 

17.1 2.4 Contents Type 
The contents type parameter identifies the abstract data 
type of the contents of the file, including the structuring 
information. The contents type is a scalar set at file 
creation time. Its value is either a document type with 
optional parameters or an abstract syntax together with a 
constraint set name. 
The request and indication primitives convey either the 
required contents type or indicate "contents type unknown". 
For the case of a document type the parameters may be 
present or they may be omitted if they are unknown. 

(4 

Table 21 - F-OPEN parameters 

Diagnostic Optional Optional 

F-OPEN F-OPEN F-OPEN 
request indication response Parameter 

(=) signifies that the value is not modified by the file service provider. 

COPY RIGHT 

F-OPEN 
confirm 

Recovery Mode Conditional Conditional Conditional Conditional 
I d  
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The response and confirm always indicate the valid file 
contents type. The initiator indicating on the request and 
indication primitives that the contents type is unknown does 
not prevent the file being opened. If the open regime 
establishment is successful the contents type parameter, on 
the response and confirm primitives, conveys the contents 
type file attribute from the file or, if a simplification or 
relaxation was requested that is returned. The initiator is 
then able to decide on further action. 
if the contents type parameter on the request and indication 
primitives is a document type name it may take one of three 
forms: 

a) a document type name only 
b) a document type name with a null list of parameters 

c) a document type name with a list of parameters. 

d) the proposed document type name is identical to 
either the document type name in the contents type file 
attribute, or, if only read actions are allowed by the 
processing mode parameter, a simplification or relaxation 
defined in the document type referenced in the contents 
type file attribute; 
and 
e) if parameters were provided, they match exactly the 
parameters of the contents type file attribute. A null list of 
parameters match any parameters in the contents type 
file attribute. 

If the contents type parameter on the request and indication 
primitives is a constraint set name and abstract syntax 
name pair then the open only succeeds if the pair exactly 
match the pair in the contents type file attribute. This 
parameter is used to set the active contents type activity 
attribute. 

I the open only succeeds if: 

17.1.2.5 Concurrency Control 
The concurrency control parameter, defined in 13.8, allows 
the concurrency control information, initially established at 
file creation or selection (see 15.3 and 15.1), to be modified 
when the file is opened. The concurrency control 
restrictions, set by the initiator, may be made more 
restrictive than that specified on the selection, but are not 
made less restrictive. 
The F-OPEN fails if a file service user, having established 
shared access for an action on file selection, requests a 
more restrictive lock on F-OPEN and that lock is 
unavailable. 
The sequence of locks, in ascending order of 
restrictiveness, is noi required, shared, exclusive and no 
access. 
If the FADU locking functional unit has been negotiated, 
and the Enable FADU locking parameter is set on (see 
17.1.2.7), the concurrency controls established at file select 
and/or open are only in place during a data transfer regime. 
Outcide a data transfer regime, an FADU is in the "not 
required" state unless explicitly locked by the FADU locking 
mechanism. 

17.1.2.6 Shared ASE Information 
The shared ASE information parameter is defined in 13.10. 

17.12.7 Enable FADU Locking 
Use of the enable FADU locking parameter modifies the 
semantics of concurrency control. The enable FADU 
locking parameter is available only if the FADU locking 
functional unit was negotiated on the K A M  regime 
establishment, in which case it is mandatory. The enable 
FADU locking parameter indicates whether locking is to be 
on a per FADU basis, as opposed to a file basis. The value 
of this parameter is a bodean which indicates whether 
FADU locking, in addition to whole file concurrency control 
locking, is required. 
The enable FADU locking parameter is only available if: 

a) the storage attribute group has been negotiated; and 
b) 'the concurrency control parameter is present. 

If FADU locking is selected the open will not fail for 
concurrency control reasons, however subsequent attempts 
to set FADU locks may fail. If FADU locking is not enabled 
the open may fail as described in 17.1.2.5. This parameter 
is used to set the current locking style activity attribute. 

17.1 2.8 Diagnostic 
The diagnostic parameter is defined in 13.1 3. 

17.1 2.9 Activity Identifier 
The activity identifier parameter is defined in 13.1 1 ; it is 
mandatory in the internal file service if the recovery 
functional unit has been negotiated. 

17.12.10 Recovery Mode 
The recovery mode parameter in the internal service 
indicates what error recovery facilities are to be available 
during the current open regime, and at what points in the 
file, data transfer can be resumed. The value is one of 
"none", "at start of file", or "at any active checkpoint". The 
recovery mode parameter is conditional and is only 
available in the internal file seMce, and then is mandatory if 
the restart or recovery functional units were negotiated on 
F-INiTIALiZE. The value "none" allows the recovery facility 
to be made unavailable for a specific open regime. The 
recovery mode is negotiated by the initiator proposing one 
value and the responder returning that value, as agreement 
to it, or a value lower if the responder is not prepared to 
support the initiator's value. The value returned by the 
responder is that established for the open regime. The 
decreasing order of value is 

I 

a) any active checkpoint; 

b) at the start of file; 
c) none. I 

Whatever the value of this parameter it does not prevent the 
establishment of an open regime. If the value none is 
agreed then restart and recovery within the open regime is 
invalid. This parameter is not used to set any activity 
attribute. 

17.2 File close service 

172.1 Function 
The F-CLOSE service releases an existing file open regime. 
The file open regime is always terminated following an F- 
CLOSE response and confirm primitive for all possible 
values of the action result parameter. 
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indication 

Action Result Optional Optional 

Shared ASE Information Optional Optional 

Diagnostic Optional Optional 

(4 

(4 

(4 
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F-CLOSE F-CLOSE 
response confirm 

Mandatory Mandatory 

Optional Optional 

Optional Optional 
(4 

The filestore provider performs the close file action after 
receiving the F-CLOSE indication primitive, and before 
issuing the F-CLOSE response primitive. 
The file attributes in the storage attribute group are updated 
as follows, dependent on the processing mode: 

a) For read mode, the date and time of last read access 
and identity of last reader. 

b) For insert, replace, extend and erase modes the date 
and time of last modification and the identity of last 
modifier. 

17.2.2 Types of primitives and parameters 
Table 22 indicates the types of primitives and the 
parameters needed for terminating a file open regime. 

17.2.2.1 Action Result 
The action result parameter is defined in 13.2. The open 
regime is terminated notwithstanding the value of the action 
result or diagnostic parameter. The action result parameter, 
and the associated diagnostic parameter, play different 
roles in the two file services. In the external file service the 
action result parameter is only present on the response and 
confirm primitives where it indicates either success or 
permanent error. In the internal file service the action result 
parameter may alsa be present on the request and 
indication where it is used to signal a transient error 
between the two error recovery protocol machines. 

17.22.2 Shared ASE Information 
The shared ASE information parameter is defined in 13.10. 

17.2.2.3 Diagnostic 
The diagnostic parameter is defined in 13.13. It is used to 
qualify the action result parameter on each primitive and is 
optionally present in each of the file ceMces when the 
action result parameter is present. (see 17.2.2.1) 

18 Grouping control 
The grouping control mechanisms allow a number of 
regimes to be established or released in one interaction. 
The service user initiating the group of requests brackets 
them with grouping control primitives. The responding user 
analyses and retains its response to each of the requests 
until the group is complete or a state result failure is 
detected. It then returns its responses in a corresponding 
group. 
A parameter of the F-BEGIN-GROUP request specifies a 
threshold value which is the number of primitives to be 
processed after the F-BEGIN-GROUP, without a "failure" 

state result (see 13.1), before any action is to be taken. 
Primitives within the group which do not convey state result 
parameters are always counted as being "successful". 
Action result failures do not affect the processing of the 
group. 
if the threshold number of primitives is not processed before 
a state result failure is detected, a negative response is 
made for the group. This is signalled by all primitive 
responses after the begin group response, and before the 
state result failure response, having their action result 
parameter indicate "permanent error". The diagnostic on 
the response of these primitives is set to indicate "transient 
error" with an error identifier of "subsequent error". If the 
first response primitive has a state result of failure the 
diagnostic parameter carries normal detailed failure 
reasons. 
Once a failure response is made on a state result 
parameter, no response is made to any further primitive 
within the group, except the F-END-GROUP primitive. 
Once the threshold value has been equalled or exceeded 
by the success count, the successful actions are performed; 
all remaining primitives are attempted in order until a 
primitive generating state failure is encountered when no 
further primitives are processed; or F-END-GROUP is 
encountered. 

18.1 Beginning of grouping service 

18.1.1 Function 
The F-BEGIN-GROUP service indicates the start of a set of 
grouped requests, which are to be processed and 
responded to as a group. 

18.19 Types of primitives and parameters 
Table 23 indicates the types of primitives and the 
parameters needed for beginning of group. 

18.1.2.1 Threshold 
The threshold parameter specifies the number of primitives 
within a group (¡.e. after, but not including, the begin group) 
which are to be analysed without being unsuccessful before 
any part of the group can succeed. A primitive is 
categorized as successful or unsuccessful in terms of its 
state result parameters. Those primitives which only have 
an action result parameter are to be deemed successful for 
the purposes of the threshold count. For the groupings 
specified in the file transfer, file management and file 
transfer and management classes of IS0 8571 the 
threshold parameter value equals the number of primitives 
between (but not including) the begin group and end group 
primitives. This parameter is not used to set any activity 
attributes. 
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F-BEGIN-GROUP F-BEGIN-GROUP 
request indication Parameter 

Threshold Mandatory Mandatory 
(4 
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F-BEGIN-GROUP F-BEGIN-GROUP 
response confirm 

F-RECOVER 
request Parameter 

(E) signifies that the value is not modified by the file service provider. 

18.2 End of grouping service 

concatenated requests ctarted by an F-BEGIN-GROUP. 
There is always an F-END-GROUP to match each F- 
BEGIN-GROUP, unless the application association is The state result parameter is defined in 13.1. 
broken by an F-U-ABORT or an F-P-ABORT. The types of 
primitives defined are F-END-GROUP request, F-END- 19.12.2 Action Result 

docket information are subjected to the select and open 
The F-END-GROUP indicates the end of a of algorithms in order to the o w n  regime* 

19-1.2-1 

F-RECOVER F-RECOVER F-RECOVER 
indication response confirm 

GROUP indication, F-END-GROUP responsi anci F-END- The action result parameter is defined in 1 32. 
GROUP confirm. The primitives do not carry parameters. 

State Result 
Action Result 
Activity Identifier 

19 Recovery (Internal service only} 

Mandatory Mandatory 
Mandatory Mandatory 

Mandatory Mandatory 
1=1 

19.12.3 Activity Identifier 
The activity identifier parameter is defined in 13.1 1. 

1 

Bulk Transfer Number Mandatory 

Requested Access Mandatory 

Access Passwords Optional 

Contents type 
Recovery Point Conditional 

Diaanostic 

19.1 Regime recovery service 
19.1.2.4 Bulk Transfer Number 

, I  

Mandatory 
(=) 

Mandatory 
(=I 

Optional 
(=I 

(=I (4 

Mandatory Mandatory 
Conditional Conditional Conditional 

Ordional ODtional 

19.1.1 Function 
The F-RECOVER service allows the recreation of an open 
regime after a failure. It allows the filestore entity to access 
records of suspended activities by reference to a previously 
established activity identifier. The regimes are recreated on 
the basis of information, including activity attribute values, 
stored by the initiator and the responder in secure storage. 
This body of information is called a docket. 
Regime recovery is visible to the internal service user only, 
and then only if the recovery functional unit was negotiated 
on the F-INITIALIZE primitives. 
NOTE - The mechanisms for recovery in the external service are 
specified as pari of the error recovery protocol specified in 
IS0 8571-4. 

19.1.2 Types of primitives and parameters 
Table 24 indicates the types of primitives and the 
parameters needed for recovery. The parameters are used 
to identify the activity to be recovered and docket to be 
associated with the activity. These parameters and the 

The bulk transfer number parameter indicates, by reference 
to the number of a bulk data transfer procedure, which bulk 
data transfer is to be recovered. The recovery position 
within the bulk data transfer is defined by the recovery point 
parameter (see 19.1 2.8). The first data transfer within an 
open regime is numbered 1, and subsequent transfers are 
consecutively numbered. Read and write transfers are 
numbered from a cingle sequence. 

19.1.2.5 Requested Access 
The requested access parameter is defined in 13.6. The 
requested access and access password parameters 
confirm the authenticity of the initiator attempting to recover 
the activity. If the requested access does not completely 
satisfy the responder the regime establishment fails with a 
permanent error. 

19.1.2.6 Access Passwords 
The access passwords parameter is defined in 13.7. 

(P) signifies that the value is not modified by the file service provider. 
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HA 
HN 
FA 
FL 
FS 
UA 
us 

19.1.2.7 Contents Type 
The contents type parameter, defined in 17.1.2.4, returns 
the file contents type name to the initiator. 

19.1.2.8 Recovery Point 
The recovery point parameter indicates that recovery is to a 
point before the start of the bulk data transfer (value zero), 
or to a checkpoint within the bulk data transfer, or to a point 
following its completion (see noîe). The recovery point is 
within the bulk data transfer identified by the bulk data 
transfer number parameter (see 19.1 2.4). The recovery 
point is determined by the entity which was receiving data 
at the time of the failure. Consequently the parameter is 
conditional and is required to be present either on the 
request or the response primitive. 
NOTE - Recovery to a point following a bulk data transfer 
mmpletion is defined for the crise where the receiver has received 
an F-DATA-END indication but the F-TRANSFER-END exchange 
has not completed. In such a situation it would be unnecessary to 
go back to the last confirmed checkpoint. The only requirement is 
for both sender and receiver to have an agreed understanding of 
the completion of the transfer. A value one larger than the highest 
checkpoint number issued by the sender is used to indicate 
recovery after bulk data transfer. 

19.1.2.9 Diagnostic 
The diagnostic parameter is defined in 13.1 3. 

20 Access to file contents 

20.1 Bulk data transfer service 
The access to all or part of the content of a file is performed 
by the bulk data transfer procedures defined in section 
three. 
These procedures start and finish in a single data transfer 
idle state, and so can be considered as a self-contained 
procedural unit, which is primitive in the definition of the 
remainder of the file service. 
In using the bulk data transfer procedures, the following 
FTAM specific definitions apply: 

a) Table 25 defines the sub-parameters in the Bulk Data 
Transfer Specification parameter for a read transfer: 

Table 25 - BDT read sub-parameters 

Hierarchical All Data Units 
Hierarchical No Data Units 
Flat All Data Units 
Flat One Level Data Units 
Flat Single Data Unit 
Unstructured All Data Units 
Unstructured Single Data Unit 

Access Context 
FADU Lock 

b) Table 26 defines the sub parameters in the Bulk Data 
Transfer Specification parameter for a write transfer: 

Table 26 - BDT write sub-parameters 

File Access Data Unit 
Operation 

FADU Lock 

The filestore provider performs the locate action after 
receiving an F-READ or F-WRiTE indication. it then 
initiates a read, insert, replace or extend action as 
appropriate for the FADU requested or for each FADU 

received. The read action is completed before the issue of 
an F-DATA-END request and the write action or actions are 
completed before the issue of an F-TRANSFER-END 
response primitive. 
The file remains open after a sequence of F-CANCEL 
primitives, although the result of interrupted operations is 
not defined. Further F-READ or F-WRITE operations, not 
necessarily related to any previous read or write attempt, 
may be attempted after the completion of the sequence of 
F-CANCEL primitives has disposed of any previous activity. 

20.1.1 Flle Access Data Unit Operation 
The file access data unit operation parameter indicates the 
action to be taken by the filestore provider on receipt of the 
data transferred. The values are defined in the constraint 
set in use. 

20.1.2 Access Context 
The access context parameter specifies a view of the file 
access structure, for read operations, which is to be used 
for a read transfer during the data transfer regime. 
The valid values of the access context parameter are 
dependent on the constraint set in use. 
The value of the parameter is given in table 27. 

Table 27 - Access contexts 

Description Access 
Context 

~ ~~~~ 

The above access contexts are defined in IS0 8571 -2. 

20.2 Locate file access data unit service 

202.1 Function 
The F-LOCATE service specifies the identity of a file access 
data unit which is to be located by the filestore provider in 
preparation for file access. 

2 0 2 2  Types of primitives and parameters 
Table 28 indicates the types of primitives and the 
parameters needed for a locate interaction. 

20.22.1 Action Result 
Tho action result parameter is defined in 132. 

20.2.2.2 File Access Data Unit Identity 
The file access data unit identity parameter is defined for 
the request and indication primitives in 13.12. The identity 
in the request and indication may be any of the values 
defined in IS0 8571-2, including next, first or last. 
The response and confirm primitives return an identity 
which is one of: begin, end, Node-name, Sequence of 
node-names or Node number. 
The above identities are defined in IS0 8571 -2. 
This parameter is used to set the current location activity 
attribute. 
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Parameter request indication response 
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F-LOCATE 
confirm 

Table 28 - F-LOCATE parameters 

Action Result 
File Access Data Unit 
Identity 
FADU Lock 

Diagnostic 

Mandatory Mandatory 
Mandatory Mandatory Optional Optional 

(4 (4 

(4 
optional Optional 

Optional Optional 

F-ERASE F-ERASE F-ERASE 
request indication response 

Parameter 

M.22.4 Diagnostic 
The diagnostic parameter is defined in 13.1 3. 

F-ERASE 
confirm 

20.32.1 Action Result 
The action result parameter is defined in 13.2 

Action Result Mandatory Mandatory 
File Access Data Unit Mandatory Mandatory 
Identity (4 

' Diagnostic Optional Optional 

20.3 Erase file access data unit service 
2032.2 File Access Data Unit Identity 
The file access data unit identity parameter is defined in 
13.1 2. See IS0 8571 -2 for additional information. 

20.3.1 Function 
The F-ERASE seMce specifies the identity of a file access 
data unit which is to be erased by the filestore provider. 
The filestore provider performs the erase action after 20.3.2.3 Diagnostic 
receiving the F-ERASE kiication, anci before issuing the 
F-ERASE response primitive. 

The diagnostic parameter is defined in 13.1 3. 

Table 29 - F-ERASE parameters 
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Section three: Definition of bulk data transfer primitives 

Primitive Confirmed Request Parameters 
Service by Name 

21 Bulk data transfer service primitives 
Each of the services constituting the bulk data transfer 
service is achieved by invoking a sequence of bulk data 
transfer service primitives. 
Table 30 lists for each service; 

a) the primitives associated with the service; 
b) the parameters associated with the primitives; 

c) the bulk data transfer service user that is permitted to 
issue the request primitive; 

d) how failure of the service is notified to the issuer of 
the request. 

In table 30 those parameters and primitives which occur 
only in the internal bulk data transfer service are enclosed 
in square brackets. 
During a read operation the responder is the sender and the 
initiator the receiver of the file. During a write operation the 
initiator i5 the sender and the responder the receiver of the 
file. 
The semantics of the primitives and their parameters are 
defined in clauses 23 to 25. 

Failure 
Notification 

22 Sequences of bulk data transfer 
primitives 
This clause gives the constraints on the valid sequences in 
which the primitives defined in clauses 24 and 25 can 

F-READ 

F-WRITE 

F-CATA 
F-DATA-EN D 

F-TRANSFER-END 

F-CANCEL 

[F-CHECK 
[F-RESTART 

occur. The individual primitives in a service may occur only 
in the sequences given as part of the primitive definitions. 

22.1 Normal, sequences 
The normal progress of use of the bulk data transfer service 
is illustrated by the state transition diagram shown in figure 
8. Full state transition diagrams are contained in annex E. 

No Initiator Bulk data transfer I F-DATA-END 
specification j action result 

specification 
No 1 nitiator Bulk data transfer F-CANCEL 

No Sender Data value F-CANCEL 
No Sender Action result F-CANCEL 

Diagnostic 

Shared ASE information 
Diagnostic 

Shared ASE information 
Diagnostic 

Yes Initiator Action result action result 

Yes Either Action result none 

Yes Sender Checkpoint identifier F-CANC EL] 
Yes Either Checkpoint identifier F-CANCEL] 

22.2 Constraints on issue of prirnltives 
The primitives may be issued in any sequence consistent 
with the constraints given in tables 31 and 32 The 
sequences given with the individual prirriitive definitions 
apply. 

22.2.1 Key to tables 31 and 32 
In tables 31 and 32, the entries indicate the functional units 
required for the succession to occur. The entries are: 

Read read functional unit 
Write write functional unit 
Either read or write functional unit 

The row “start of bulk data” indicates entry from tables 9 
and 10 of section two, and the column ”end of bulk data” 
indicates return to tables 9 and 1 O. 

Table 30 - Bulk data transfer service primltives 
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data, check, restat 

Figure 8 - Simplified State Diagram for Bulk Data Transfer (see Annex E) 
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