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Foreword

ISO (tHe International Organization for Standardization) and IEC (the International
Electrdtechnical Commission) form the specialized system for worldwide
standardization. National bodies that are members of ISO or IEC participate in
the d¢velopment of International Standards through technical committees
established by the respective organization to deal with particular fields of
technig¢al activity. ISO and IEC technical committees collaborate in fields of
mutual interest. Other international organizations, governmental and non-
goverrimental, in liaison with ISO and IEC, also take part in the work.

In the|field of information technology, ISO and IEC have established a joint
techni¢al committee, ISO/IEC JTC 1. Draft International Standards adopted by the
joint tgchnical committee are circulated to national bodies for voting. Publication
as an |nternational Standard requires approval by at least 75 % of the national
bodies| casting a vote.

Amendgment 2 to International Standard ISO 8571-1:1988 was prepadred by Joint
Technical Committee ISO/IEC JTC 1, Information technology.

ISO 8471 consists of the following parts, under the general title Information
processing systems — Open Systems Interconnection — FileéTransfer, Access and
Management:

- Part 1: General introduction

— Part 2 : Virtual Filestore Definition
— Part 3: File Service Definition

— Part 4 : File Protocol Specification

~ Part 5 : Protocol Implementation Conformance Statement Proforma
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Information processing systems — Open Systems Interconnection -

File Transfer, Access and Management —

gart LIF
eneral introduction
AMENDMENT 2 : Overlapped access

0 Introduction

t in this clause is not intended for inclusion in ISO 8571
1.

=~

ia:lse 0 provides an introduction to this amendment. The

0{1 General

SO 8571 part 1 defines in an abstract way the extemally
visible file transfer, access and management service.

This amendment extends this service definition 1o
incorporate the services offered by overlapped access.

Rationale

objective in introducing overlapped.access is to allow
re efficient access to structured files when a single
itiator has a need to perform many reading and updating
rations; the serial nature of.the current FTAM data
sfer services introduces a(significant control overhead
ifthe FADUs are small. In this context, an FADU is small if
its transmission time is comparable with the time to complete
a| confirmed service on’the association (the association’s
und trip delay).

3 Summary

—

he current design envelope that there should be at most
opa_file selection per association and one file open per file

other BDT actions, subject 1o restrictions; this is called
consecutive accass. Secondly, read and write

taken from the-quete whenever either direction of tr,
becomes free. This is called concurrent access.

resultant effect on the virtual filestore of a set of overl
requests using consecutive access shall be the
that of the equivalent set of requests issued in seri
service provided is serializable. If concurrent
used then the resultant effect of a set of write actions pn the
virtual filestore, is also serializable. However, due fo the
non-determinism introduced by the use of condurrent
access, it is also possible that in some uses of the sgrvice,
the data transferred as a result of a read action [is not
consistent with the current state of the file.

1 Scope and field of application

This amendment makes no additions to clause 1.

2 References

This amendment makes no additions to clause 2.

3 Reference model definitions

selgction-is maintained—i-access-tomorethanone fite-isto
be overlapped, more than one association is necessary,
The overlapped access takes place within a constant set of
presentation contexts established as at present when the file
is opened, or previously.

Two different degrees of overlap have been identified.
Firstly, requests for future accesses may be issued whilst a
previously requested BDT action is in progress, allowing the
creation of a queue of read and write requests. In general,
PClI relating to a given BDT action may be overlapped with

This amendment makes no additions to clause 3.

4 Service conventions definitions

This amendment makes no additions to clause 4.
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5 FTAM Definitions

5.2.9 phase:

Replace definition:

The period of time in which protocol exchanges have a
particular_purpose, such as establishing or releasing an

5.4.3 consecutive access: a restricted overlapped access
sequence in which the protocol control information of one
access action may be in the process of transmission at the
same time as the protocol control information or user data of
another access action.

Note - consecutive access is a restricted form of concurrent
access.

tion context; for each phase a set of valid messages
in terms of state transitions or LOTOS events. If
ped access is allowed then (during the open regime)
y be more than one phase valid at any time i.e. there
a number of protocol exchanges in progress.

following definitions and re-number accordingly:

ncurrent access: a restricted overlapped access
sequence in which the user data or protocol control
information of a read action may be in the process of
transmyission at the same time as the user data or protocol
control information of a write action.

5.4.9 overlapped access: an access procedure in whict
protocol control information or user data relating to»mor
than one access action can be in the process df
transmission at the same time.

6 Abbreviations

This amendment makes no additions to clause 6.

7 OSI architectural background

This amendment -makes no additions to clause 7.
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Section one: FTAM general concepts

8 Nature of the file service
8.2 Asymmetry of the dialogue

Replace last paragraph:

from accessaes on concurrent associations.

Replace first sentence of third paragraph:

Concumrency control is provided solely to control the

second asymmetry is the more basic one in that, when
rforming bulk data transfer operations then, for any given
ration, one particular entity is the sender, and the other
ig the receiver; at any instant during the data transfer there
a preferred direction of data flow for that bulk data transfer
ration.

.3 External file service and internal file
rvice
lace second sentence of a):

he transfer of file data is modelled in the external file
rvice as being the result of error-free operations.

dd note:

ote - Pending the spacification of presentation symmetric
nchronisation services, recovery mechanisms will not be
ailable for use during overlapped access.

4 Service classes and functional units

lace d):

the access class, which allows the_initiating entity to

rform operations on the file access data units, providing
r the manipulation of remote data;

Functions associated with the file
rvice

9.3 Concurrency) control

lace second sentence of first paragraph:

hese mechanisms are designed to provide a way for a user
to perform a co-ordinated set of actions without interference

correct parallel execution of tasks across itiple
associations.

Insert before last paragraph:
Because the concurrency controls- provided

the ‘concurrency control mechanisms does not' aff

enabled, then the, ‘responder overrides the present
concurrency controls and sets them as required py the
FADU lock (as long as they do not conflict with the lo¢ks set
by other users). Data transfer actions that are requested by
the same‘user over concurrent associations will be subject
to concurrency controls.

10 Service providers supporting FTAM
10.3 Session service

Append to third paragraph:

The support for recovery mechanisms during over:lapped
access requires the use of the Session symmetric
synchronisation service.

Note - Pending the specification of presentation syrrmeuic
synchronisation services, recovery mechanisms will not be ayailable
for use during overlapped access.

Replace last paragraph:

if the symmetric synchronisation services of the ion
Layer are not used, then the specification of the ion
Layer also requires the FTAM protocol implementation to
keep track of a session token controlling which entityjis able
to issue synchronisation points.
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Section two: Virtual Filestore - General Concepts

11 Virtual filestore 13 Constraint sets

This amendment makes no additions to clause 11. This amendment makes no additions to clause 13.
12 File—structures t4-Document-types

This armpendment makes no additions to clause 12. This amendment makes no additions to clause 14;
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Section three: Overview of the file service and file protocol

15 File service

Replace figure 10.

The data access phase consists of a period of time in which
a number (for the transfer class only one) of operations are
performed; these may be performed sequentially or be
overlapped.

last sentence:

@ use of overlapped access.

15.6 Data access phase

Replace first sentence of second

paragraph:

establishes the data transfer facilities, including any
ial presentation contexts required for the transfer, and

FTAM regime

Add the Tollowing clause and re-number.

15.7 Ousriapped access

Meachanisms are provided to allow a relaxation the
protocol rules during the bulk data transfer regime. This i
allow more efficient access to structured files w an
initiator has a need to perform many reading and

transmission time is comparable with the time to complete a
confirmed service(on the association (the associgtion’s

file selection regime

file open, regime

data.transfer regime

F-READ F—T%ANI}I) SFER
F-WRITE -~
F—LOCATE F-CANCEL
F-ERASE  F—DATA
F-OPEN  F-DATA—END F~CLOSE
F—READ—ATTRIBUTE
F—CHANGE- ATTRIBUTE
F—SELECT F—DESELECT
F—CREATE F—DELETE

F-INITIALIZE

Filestore management

F-TERMINATE
F—U—-ABORT
F-P—ABORT

Figure 10 - File service regimes and related primitives
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round trip delay).

The overlapped access takes place within a constant set of
presentation contexts established when the file is opened,
or previously.

Two degrees of overlapped access are defined:

est data transfer operatlons whilst a prevnously
sted data transfer regime is in progress. Thus, the

accesq is the same as that of the equivalent set of requests
issued|in series; the service provided is serializable.

2) congurrent access provides an initiator with the ability to
overlap read data transfers with write data transfers. A
sories | of read data transfers may be overlapped
consequtively as specified in 1); a series of write data

transfers may be overlapped consecutively as specified in
1). Thus, the initiator is able to generate separate queues of
read and write data transfer requests which are processed
independently. That is, the PCI relating to one read data
transfer may be overlapped with the exchange of PCl or file
data for another read data transfer, similarly for write data
transfers. This is subject to the constraints defined in ISO
8571-3. Thelasunamﬂﬁectofasotofwme actsonsonthe

determlmsm imroduced by the use of concurrent access
is possible that, in some uses of the service, the)datg
transferred as a result of a read action is not consistent wit
the current state of the file.

16 Mechanisms in the file ‘protocol

164 Checkpoint insertion
Add to end of first paragraph:
If overlapped access is allowed then the checkpointing

mechanisms are independent for the two directions of flow,
but not for data transfers in the same direction.
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Annex A
Examples of the use of FTAM

(This annex does not form part of the standard.)

Replace clause 3:

Remote database access

.1 Without overlapped access

Suppose a user wishes to make a series of enquiries from a remote database system. The steps taken are as follows (see(figure

12):

a) initialise the association as in steps (a) and (b) of A.2, but selecting the access class with the read’and grouping fungtional

units.
system names a body of information within the database addressed.

c)|the initiating system sends a request to read data, using the database query as the identifier of a file access data
a [notional flat file of possible responses.

e) the initiating system indicates the end of the transaction and the responding system confirms it.
f) [further queries are processed similarly as necessary.
g) the initiating system releases the linkage with the information base as in steps (g) and (h) of A.2.

h) the association and its supporting resources are released as in steps (i) to (k) of A.2.

Note - The above changes represent a defect in the base standard. They have been included here for completeness.

Al3.2 With consecutive access

agcess can provide the user.with a more efficient service. The steps taken are as follows (see figure 13):

2

agcess functional units.

b) perform the-file initialisation steps as in (c) and (d) of A.2. Instead of providing a specification of a user file, the in
system names'a body of information within the database addressed.

(3)

thedinitiating system sends a series of requests to read data. In each case the database query is used as the ident
alfile-access data unit in a notional flat file of possible responses.

b) perform the file initialisation steps as in (c) and (d) of A.2. Instead of providing a specification of a user file, the inifiating

unit in

d) the responding system returns the result of the query as if it were the contents of the requested file access data unit.

Syippose a user wishes to make a number of independent enquiries from a remote database system. The use of consecutive

initialise the association as in steps (a) and (b) of A.2, but selecting the access class with the read, grouping and consgcutive

tiating

fier of

d) the responding system returns the result of each query as if it were the contents of the requested file access data unit; the

transmission of each result may begin after the end of data transfer marker has been sent for the previous request..

@) upon receipt of the relevant end of data transfer the initiating system indicates the end of the transaction; this is con
by the responding system.

firmed

f) if a query is dependant on the information received as a result of a previous query, the initiating system need only wait until

the receipt of the end of data transfer marker for the previous query, before issuing the next request.

g) further queries are processed similarly as necessary.
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(

nfitialize, select and open {

L 5

F-READ request (1)

F-READ request (2)

F-DATA indication (1)

F-DATA indication (1)

F-DATA indication (1)
F-DATA-END indication (1)
F-TRANSFER-END request (R1)
F-DATA indication (2)

F-DATA indication (2)

F-DATA indication (2)

F-TRANSFER-END confirm (R1)

F-DATA-END indication(2)
F-TRANSFER-END request (R2)

F-TRANSFER-END confirm (R2)

V.

T TR T |

WAV SIVVAT

F-READ indication (1)
F-DATA request (1)
F-READ indication (2)
F-DATA request (1)
F-DATA request (1)
F-DATA-END request (1)

F-DATA request (2)

F-DATA request (2)

F-DATA request (2)
F-TRANSFER-END indication (R1)
F-TRANSFER-END response (R1)
F-DATA-END request (2)

F-TRANSFER-END indication(R2)
F-TRANSFER-END response (R2)

Figure 13 - Remote database access with consecutive access
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h) the initiating system releases the linkage with the information base as in steps (g) and (h) of A.2.

i)

the association and its supporting resources are released as in steps (i) to (k) of A.2.

Add figure 13 and re-number accordingly:

T

T

In

a3

(o

[\

a

b

local area network tileserver

lace first paragraph:
.1 Without overlapped access

a single random access file.

steps taken are as follows (see figure 14):

sub-clause:

4.2 With consecutive access

a small disc-less system attached to a local area network as a workstation uses a central fileserver to maintain its
rking files. These files are organised by the workstation operating system within an area of space viewed by the file server

iven the scenario as in A.4.1, the interaction between the workstation and the fileserver may be made more efficient with

ae use of consecutive access (see figure 15).

he workstation follows the same procedures as in steps a) to.c) of A.4.1, but this time the consecutive access functio

unit
lﬂalso selected. The operating system makes use of the file'service in the same manner as described in step b) of A.£1 .In
t

is case however, the operating system has the additional\ability to queue its request to transfer data to and from the fi
he actual transfer of data is overlapped to increase:performance.

sert figure 15 and re-number accordingly

clause:

.6 Concurrent access

pnose a user wishes to_perform edits on a series of FADUs in a file by reading each FADU in turn, performing
ssary. The use of concurrent access enables the user to perform the edits on an FADU, whilst continuing to recei
r the following FADUS./The steps which are taken are as follows (see figure 16):

tore.

its as
data

initialise the association as in steps (a) to (b) of A.2, but selecting the file access class with the concurrent accesg, read

hd write functional units.

the initiating system sends a series of requests to read the FADUs. The responding system begins to transmit data for the

rgquests; transfer of a FADU begins when an end of data transfer has been sent for the previous FADU.

d) upon receipt of an end of data transfer, if necessary the initiating user may update the FADU by issuing a request to write
to that FADU. The initiating system may begin to send the data immediately after issuing the request. The initiator may issue
write requests for subsequent FADUs as appropriate; transfer of data may begin after the initiator has indicated the end of the
previous transaction.

) once the responding system has confirmed the end of all outstanding transactions, the initiating system releases the linkage

w

f)

ith the file as in steps (g) and (h) of A.2.

the association and its supporting services are released as in steps (i) to (k) of A.2.
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10

F-READ request (1)—

F-READ request (2)

F-READ indication (1)

F-READ indication (2)
F-DATA request (1)

F-DATA indication (1)

F-DATA indication (1)————
F-DATA-END indication (1)——

F-TRANSFER-END request (1)

F-DATA indication (2)

F-WRITE request (3)

F-DATA indication (2)

F-TRANSFER-END confirm (1) |
F-DATA-END indication (2).

F-TRANSFER-END request (2)

F-DATA request (3)——|
F-DATA request (3)

F-DATA-END request (3)

F-TRANSFER-END confirm (2)

F-TRANSFER-END request (3)—
F-WRITE request (4)——

F-DAFA request (4)——

F-TRANSFER-END confirm (3)
F-DATA request (4)
F-DATA-END request (4)

XA

F-DATA request (1)
F-DATA-END request (1)

F-DATA request (2)

F-TRANSFER-END indication (1)

F-DATA request (2)

F-WRITE indication (3)

F-TRANSFER-END response (1)
F<DATA-END request (2)

F-TRANSFER-END indication(2)
F-DATA indication (3)
F-DATA indication (3)
| F-TRANSFER-END response (2)

F-DATA-END indication(3)

F-TRANSFER-END indication (3)
F-WRITE indication (4)
F-TRANSFER-END response (3)

F-DATA indication (4)

F-DATA indication (4)

LA\
FFRANSFER-END request{4)

F-TRANSFER-END confirm (4)

Jaae/AN

F-DATA-END indication(4)

F-TRANSFER-END indication (4)
F-TRANSFER-END response (4)

Figure 15 - Use of FTAM in a LAN fileserver with consecutive access
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