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Foreword

93: 1994 (E)

ISO (the International Organization for Standardization) and IEC (the Inter-
national Electrotechnical Commission) form the specialized system for worldwide

standardization. National bodies that are members of ISO or IEC past
development of International Standards through technical committee
by the respective organization to deal with particular fields.of tech
ISO and IEC technical committees collaborate in fields of mutual i
international organizations, governmental and non-goyvernmental, in
ISO and IEC, also take part in the work.

i

cipate in the
b established
ical activity.
erest. Other
liaison with

In the field of information technology, ISO.\and IEC have established a joint

technical committee, ISO/IEC JTC 1. Draft International Standards ad

joint technical committee are circulated to.hational bodies for voting
as an International Standard requiresCapproval by at least 75 % of
bodies casting a vote.

opted by the
Publication
the national

The first edition of International Standard ISO/IEC 9293 was prepared by the

ECMA (as Standard ECMA-107) and was adopted, under a specis

procedure”, by JointD Technical Committee ISO/MIECITC 1,

technology, in parallel'with its approval by national bodies of ISO and

This second_edition cancels and replaces the first edition (ISO 92
incorporatesythe capabilities of new disk cartridges (both optical and 1

AnneX A forms an integral part of this International Standard. Annex
far information only.

I “fast-track
Information
IEC.

93:1987); it
hagnetic).

s B to F are

vii
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For many purposes ISO 7665 provides a satisfactory data interchange between different types of information-processing
systems. However, it imposes some restrictions on the operation of a system as follows:

a)  Each individual file must be recorded on the disk in a sequential, “batch-processing” mode. After a set of files hak been

recordeq on the disk, a file cannot be extended beyond its pre-determined length.
It is confmon practice in small systems for the user to interact continuously with the system to update files."Files having
a suitable structure for this purposes are not within the provision of ISO 7665.
The intefchange cartridge has to be created by an “export” copy process from the application’s filés)after the application
has termjinated. A similar “import” process is required in the receiving system.

b)  Limitatipns on the number of file labels permitted on an interchange disk cartridge prevent the full use of the disk| space
if the avierage size of files is significantly less than, say 20 kbytes. For conventional data processing purposes sfich an
average |file size is usually satisfactory. However, the file sizes typically encoufiteted in text processing and| small
single-uger systems are very much smaller and would lead to very inefficient use of.the disk space.

In view of thege requirements it was decided to develop a second standard for volime and file structure of disk cartridgps, the

provisions of which were to be based on already existing practice in general use world-wide. Hence this International Standard

has the following beneficial characteristics, in addition to those of ISO 7665;

a)  Direct updating of the interchange file by an interactive applicatiop.1¢’possible;

b)  There will be no limit on the number of individual files on awdisk, within the overall limitation of available spdce for
holding files. Any file can be extended whenever required.

The characteristics are advantageous for:

a)  Interchange of sets of text files or of small files, or/of multiple-part document files;

b)  Interchange of any file when sender and recipient wish to carry out frequent update of the file between inter¢hange
cycles, fpr example files of commercial transactions.

Since the publjcation of the first version of this International Standard, many types of high capacity Flexible Disk Carfridges

(FDCs) and Optical Disk Cartridges (ODCs) have come in use. All the descriptions (except annex B) of an FDC, throgighout

this Internatiopal Standard, can be applied to an ODC as well. It is intended that existing file systems for FDCs, pgssibly

slightly modifed, are applicable toODCs. ODC specific volume and file structure standards are, e.g., ISO/IEC 13346 and

ISO/MIEC 13490. This International Standard is applicable to the new types of storage media because of revision |at the

following poin
a)
b)
c)

Addition
Adoptio
Obsoletf

ts:
of the extended FDC Descriptors (clause 9) to the existing FDC Descriptors;

n of 16-bit File Allocation Table (FAT) entries (10.2) in addition to the existing 12-bit FAT entries;

field is no more used.

vili

on_of the Medium Identifier field (table 3 and subclause 9.2.9) because available values are exhausted

d the
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Information technology - Volume and file structure of disk cartridges for information
interchange

Section 1 - General

1 Scope

This International Standard specifies the volume and file structure of disk cartridges for the interchange of| information
between| users of information processing systems. It also specifies an optional record structure.

Note - All|the descriptions (except those in annex B) of Flexible Disk Cartridges (FDC) can be applied to Optical Disk Cartridges (ODC) as yell.

This International Standard is applicable to various types of disk cartridges including those identified in clause(3, and other
types which may be the subject of future International Standards.

This Infernational Standard specifies the location of files of information on an FDC.and also specifies a se{ of recorded
descriptprs which identifies:

— thelfiles which may be interchanged;

— thellocations of the files;

— thelattributes of the files;

— thellocation of unused space for recording on the FDC;

—  thellocation of defective recording space on the FDC;

— thelattributes of the FDC and of the descriptors recorded on it.

This Infernational Standard also specifies requiremeénts for the processes which are provided within informatign processing
systemq to enable information to be interchanged between different systems, utilizing recorded FDCs as the medium of
interchqnge. For this purpose it specifies the functions within systems which are intended to originate or to geceive FDCs
which donform to this International Standard.

This Infernational Standard provides amethod for the allocation of space that is independent of the number of files which are
recorded on the volume. It also endbles the sizes of the recorded files to be expanded or contracted during procegsing, subject
only to fthe availability of unused recording space when needed.

The comtent and organizationof the files are not specified by this International Standard and are subject to agreenent between
the originator and the re¢iprent of the interchanged FDC.

2 Conformance

2.1 Conformance of an FDC

An FDX 1 i i i | information recorded on it copforms to the
requirements of section two of this International Standard.

A prerequisite to such conformance is the conformance of the FDC to the appropriate International Standard for data
interchange by means of FDCs.

2.2 Conformance of an information processing system

An information processing system shall be in conformance with this International Standard if it meets the set of requirements
specified in section three of this International Standard either for an originating system, or for a receiving system, or for both
types of system. A statement of conformance shall identify which of these sets of requirements is met by the system.

Conformance with this International Standard does not require conformance with section 4.
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3 Normative references

The following standards contain provisions which, through reference in this text, constitute provisions of this International

As oL

Standard. At the time of publication, the edition indicated was valid. Ali standards are subject to revision, and parties to
agreements based on this International Standard are encouraged to investigate the possibility of applying the most recent
edition of the standards listed below. Members of IEC and ISO maintain registers of currently valid International Standards.

ISO/IEC 646:1991,
ISO 7487-1:1993,

ISO 7487-3:1986,

ISO 7665:198%,

ISO 8378-1:1986,

ISO 8378-3:1986,

ISO 8630-1:1987,

ISO 8630-3:1987,

ISO 8860-1:1987,

1SO 8860-2:1987,

ISO/TEC 917111:1990,

ISO/IEC 9171}2:1990,

ISO/IEC 9529171989,

Information technology - I1SO 7-bit coded character set for information interchange.

Information technology - Data interchange on 130 mm (5,25 in) flexible disk cartridges using

SV @i 77T LR i TR Yoy i RV A
TROGyIEU JTequen]cy MoGuGiion reCoraing ai / Y50 jipraa, 1,7 Pt (40 ipi), Of DO SIGES

Part 1: Dimensional, physical and magnetic chaacteristics.

Information processing - Data interchange on 130 mm (5,25 in) flexible disk carsridges| using
modified frequency modulation recording at 7 958 ftprad, 1,9 tpmum (48 1pi), onboth 'sides

Wi g LOQALLELLD (AL FO0 Oryause 50 GES

Part 3: Track format B.

Information processing - File structure and labelling of flexible disk cartridges for information
interchange.

Information processing - Data interchange on 130 mm (5,25 jn)flexible disk cartridges| using
modified frequency modulation recording at 7 958 fiprad, 3,8pnim (96 tpi), on both sides
- Part 1: Dimensional, physical and magnetic charactéristics.

Information processing - Data interchange on 130 mm (5,25 in) flexible disk cartridges| using
modified frequency modulation recording at 7 958 fiptad, 3,8 tpmm (96 tpi), on both sides
- Part 3: Track format B.

Information processing - Data interchange on 130 mm (5,25 in) flexible disk cartridges| using
modified frequency modulation recording at13 262 fiprad, on 80 tracks on each side
- Part 1: Dimensional, physical and magnetic characteristics.

Information processing - Data interchange on 130 mm (5,25 in) flexible disk cartridges| using
modified frequency modulation tecording at 13 262 fiprad, on 80 tracks on each side
- Part 3: Track format-Bfor 80 tracks.

Information processing\-) Data interchange on 90 mm (3,5 in) flexible disk cartridges| using
modified frequency modulation recording at 7 958 fiprad, on 80 tracks on each side
- Part 1: Dimensional, physical and magnetic characteristics.

Information_processing - Data interchange on 90 mm (3,5 in) flexible disk cartridges| using
modified frequency modulation recording at 7 958 fiprad, on 80 tracks on each side
- PRart 2: Track format.

Information technology - 130 mm optical disk cartridge, write once, for information interchgnge
~ Part 1: Unrecorded optical disk cartridge.

Information technology - 130 mm optical disk cartridge, write once, for information interchange
- Part 2: Recording format.

Information processing systems - Data _interchange on 90 mm (3,5 in) flexible disk carlridges

ISO/MIEC 9529-2:1989,

ISO/IEC 10089:1991,
ISOMEC 10090:1992,

ISO/IEC 10994:1992,

using modified frequency modulation recording at 15 916 ftprad, on 80 tracks on each side
- Part 1: Dimensional, physical and magnetic characteristics.

Information processing systems - Data interchange on 90 mm (3,5 in) flexible disk cartridges
using modified frequency modulation recording at 15 916 ftprad, on 80 tracks on each side
- Part 2: Track format.

Information technology - 130 mm rewritable optical disk cartridge for information interchange.

Information technology - 90 mm optical disk cartridges, rewritable and read only, for data
interchange.

Information technology - Data interchange on 90 mm flexible disk cartridges using modified
frequency recording at 31 831 ftprad on 80 tracks on each side - ISO type 303.
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ISO/TEC 11560:1992, Information technology - Information interchange on 130 mm optical disk cartridges using the
magneto-optical effect, for write once, read multiple functionality.

ISO/IEC 13422:- D, Information technology - Data Interchange on 90 mm flexible disk cartridges 10 Mbytes capacity
using sector servo tracking - ISO type 304.

ISO/EC 13481:1993, Information technology - Data interchange on 130 mm optical disk cartridges - Capacity: 1
gigabyte per cartridge.

ISO/MIEC 13549:1993, Information technology - Data interchange on 130 mm optical disk cartridges - Capacity: 1,3

gigabytes per cartridge.

ISO/IEQ 13842:- D, Information technology - 130 mm optical disk cartridges - Capacity: 2 Gbytes per-caftridge - For
information interchange.

ISO/IECQ 13963:1994, Information technology - Data interchange on 90 mm optical disk cartridges - (apacity: 230
megabytes per cartridge.

4 Definitions

For the purposes of this International Standard the following definitions apply.

4.1 byte : A string of binary digits operated upon as a unit. In this International Standard this term desigpates an 8-bit
byte.

4.2 data field of a sector : A fixed-length field containing the data of a sector.

4.3 data interchange standard : A standard which defines the”physical and magnetic characteristics, fhe recording
method| and the track format of an FDC.

4.4 defective sector : A sector which cannot be read or written without error.

4.5 descriptor : A recorded structure containing deseriptive information about the volume or a file.

4.6 FDC : Flexible Disk Cartridge.

Note - All the descriptions of an FDC (except thosein annex B) can be applied to an Optical Disk Cartridge as well.

4.7 file : A named collection of information.
4.8 formatting : Writing the confrol information establishing the physical addresses of sectors on the surfaces of an FDC.
4.9 implementation : A set.of processes which enable an information processing system to behave as gn originating

system,|or as a receiving system,-or as both types of system.

4.10 |initializatien : Writing descriptors initiaally required to be on the FDC, prior to the commencemept of general
processing or use.

4.11 | ODC : Optical Disk Cartridge

4.12 | originating system : An information processing system which can record files on an FDC for the purpose of data
mterchgnge with another system.

4.13  receiving system : An information processing system which can read files from an FDC which has been recorded by
another system for the purpose of data interchange.

4.14  sector : That part of a track on an FDC that can be accessed independently of other parts of the track by the heads of
the FDC.

4,15  physical track : That part of an FDC that can be accessed by a single head that is stationary while the disk makes a
complete revolution.

4.16 user : A person or other entity (for example an application program) that causes the invocation of the services
provided by an implementation.

D to be published
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In addition the

following definitions apply specifically to section 4.

4.17  fixed-length record : A record contained in a file in which all records must have the same length.

4.18 record : Related data treated as a unit of information.

4.19  segment : A part of a record.

© ISO/IEC

4.20  segmented record : A record contained in a file in which the records may have different lengths and each record may
consist of one or more separate segments.

4.21 vaﬁaf!‘l!ﬂg‘m'rmm_ﬁ_- T €cord comtained in a filc In which the records may have dilferent lengihs but,a

must not consit of separate segments.

5 Notat
The following

ions

notations are used in this International Standard.

5.1 Decimal and hexadecimal notations

Numbers in de

Numbers in hef

5.2 Other
BP:

ZERO:
ONE:
ip (x):
ceil (x):

rem (x,y):

cimal notation are represented by decimal digits, namely O to 9.

notations
Byte position within a Descriptor, starting with 1
A single bit with the value 0
A single bit with the value 1
The integer part of x
The smallest integer that is not less than x

The remainder of the integer division of (x by y, that is, rem (x,y) = x - y X ip (&/y)

5.3 Capithl letters

Where a word|

or a group of words is used to.designate a specific concept, for example the name of a descriptor fiel

printed with irfitial capital letters except for prepositions.

xadecimal notation are represented by hexadecimal digits, namely 0 to 9 and A to F, shown in parenthesed.

record

d, it is



https://standardsiso.com/api/?name=3d41d82e95ee3cd7db5937fbccb54018

© ISO/IEC

6
6.1

6.1.1

ISO/TEC 9

Section 2 - Requirements for the medium

Volume structure
Arrangement of data on an FDC

FDC parameters

293: 1994 (E)

For the purpose of this International Standard the significant parameters of the data interchange standard are shown in table 1.

The va

6.1.2

Eachs
The sig

Table 1 - FDC parameters

FDC parameter Acronym
Number of Recordable Sides NOS
Number of Tracks per Side NOT
Number of Sectors per Track SPT
Total Number of Sectors of the FDC | TS
Number of Bytes per Data Field of 2.4 $S
Sector

ues of these parameters are given in data interchange staidards (see annex B).

Physical Addresses
ector shall be identified by a Physical Address comprising the Side Number, the Track Number, and the S

1 on edch track.

6.1.3

Each s
Physic
beginn|
then to
The re
shall b

LSN S
SN =r

Logical Sector Number

track 01, side 0, etc.

e given by the formulae:
SPT x [HNA (NOS x TN)] + SN - 1
bm {tem [LSN, (SPT x NOS)], SPT} + 1

es shall be numbered O and 1, tracks shall be numbered starting with 00, and the sectors shall be numbere

ector on a volume shall be identified by a Logical Sector Number. There shall be a one-to-one correspon
hl Address and Logical Sector Number. The Logical Sector Numbers shall be assigned in an ascending sequence,
ing with O, starting at sector 1, track 00, side 0, continuing onto track 00, side 1 (if FDC is recordable on 4

ation between the Side Number (HN), Track Number (7N), Sector Number (SN) and the Logical Sector ]

sctor Number.
i starting with

lence between

oth sides) and

Number (LSN)

I-CAL
LoV

Y
IN =ip | —————————
SPT XNOS ‘
(rem{LSN , (sPT xNOs )])
HN =ip
SPT
6.1.4 System Area and Data Area

The space on an FDC shall be divided into a System Area and a Data Area.

The System Area shall occupy sectors with the Logical Sector Numbers 0 to SSA-1, where SSA is the number of sectors in the
System Area (see 6.3.4). The System Area shall contain Descriptors which specify the recording format of the FDC describe


https://standardsiso.com/api/?name=3d41d82e95ee3cd7db5937fbccb54018

ISO/IEC 9293: 1994 (E) © ISO/IEC

the use of the Data Area, and provide a Directory of the files on the volume. No part of any file shall be contained in the
System Area.

The Data Area shall occupy sectors with Logical Sector Numbers starting with SSA. Interchange files and supplementary
Descriptors (such as Sub-directories) shall be contained in the Data Area. Files not intended for interchange may also be

contained in the Data Area.

6.1.5  Parameters of the Volume Structure

This International Standard specifies various types of data structure within the System Area and Dat.

data structures[arc ideniiiicd Oy a S¢t Of numericCai pare

Table 2 - Parameters of the Volume Structure

Parameter Acronym
Sectors per Cluster SC
Reserved Sector Count RSC
Sectors per FAT SF
Root Directory Entries RDE

6.2 Arrangement of the Data Area

6.2.1 Clusters

The Data Areg shall be organized into units of allocation called(élusters. Each cluster shall consist of the same number of
sectors (Sectofs per Cluster, SC) which shall be a power of 2, ie. 1, 2, 4, 8, ... . (See annex B). The data of a cluster shall be
recorded in th¢ Data Fields of its constituent sectors.

If a cluster comprises more than one sector, the set of\Logical Sector Numbers (LSN) of its constituent sectors shall form a
consecutive ascending sequence.

Each cluster shall be identified by a unique CGluster Number (CN). Cluster Numbers shall be integers, assigned in ascgnding
order starting with 2. Cluster Number 2 shall be assigned to the cluster the first or only sector of which has the Logical [Sector
Number SSA. Each successive Cluster Number shall be assigned to the cluster the sectors of which have the next higheq set of
LSNs.

If the total numpber of sectors in the"Data Area is not a multiple of $C the remaining sectors shall not be used.

The Logical Sgctor Number of the first sector in a cluster shall be related to the Cluster Number by the following formul

LSN = [(CN - 2) x SC] +\SSA

¥

where

LSN is the Lopical Sector Number;

CN 1s the Cluster Number;
SC is the number of sectors per cluster;

SSA is the size of the System Area in number of sectors (see 6.3.4).

6.2.2  Status of clusters
A status shall be assigned to each cluster, and shall be one of the following:

— allocated to a file;

— available for allocation;
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—  defective.

The status of each cluster shall be identified in the File Allocation Table (FAT) in the System Area.

6.2.2.1 Clusters allocated to a file

The clusters allocated to contain a file shall be identified in the FAT. The clusters allocated to contain a file need not have
consecutive Cluster Numbers.

6.2.2.2 ‘LChmﬂmlahthLﬂlnm
The clusters available for allocation shall be identified in the FAT. The clusters available for allocation \nged not have

consecutive Cluster Numbers.

The conjtent of clusters available for allocation shall be ignored in interchange.

6.2.2.3 | Defective Clusters

Clusterq containing one or more defective sectors shall be marked as Defective Clusters in ¢he FAT. The conteng of Defective
Clusterd shall be ignored in interchange.

6.3 Arrangement of the System Area

The Sy§tem Area shall contain an FDC Descriptor and space for system use, the Root Directory, and the File Allpcation Table
(FAT) recorded twice.

6.3.1 |FDC Descriptor and space for system use

The sedtor with Logical Sector Number 0 shall contain the FDC Descriptor and space for system use.

The FOC Descriptor shall contain the FDC parameters, an identifier of the system which recorded the FDC Dlescriptor and
informdtion about the parameters of the volume structure.

Additidnal sectors having successively higher Logical-Sector Numbers may also be reserved for system use. The content of
such segtors shall be ignored in interchange. The number of sectors reserved for system use (RSC) shall include the sector the
LSN of which is 0. (See annex B).

6.3.2 | File Allocation Table (FAT)

The FAT shall contain a Format Identifier and one entry for each cluster of the Data Area of the FDC. These eptries shall be
numbefed consecutively starting with 2 and the Entry Number shall be equal to the Cluster Number of the ¢orresponding
cluster,

Each eftry in the FAT shall indicate the status of the corresponding cluster. The FAT entries shall be used to identify the set of
clusterg that are allocated to"each file. Annex D shows an example of a FAT.

The number of sectors.-of the FAT (SF) shall be dependent on the number of clusters in the Data Area (See annex|(B).

The FAT shallbérécorded in the System Area, in a sequence of sectors starting with the Logical Sector Number |equal to RSC.

The se¢ondroecurrence of the FAT shall be recorded in a sequence of sectors immediately following the first occurrence of the
FAT.

6.3.3 Roet Directory

The Root Directory shall be recorded in the System Area in a sequence of consecutive sectors immediately following the
second occurrence of the FAT. It shall contain a set of Root Directory Entries (RDE), each of which identifies a file, a Volume
Label or a sub-directory, or indicates that it is not in use (see annex B).

6.3.4  Size of the System Area

The size of the System Area (554), in number of sectors, is given by the following formula:

| 32RDE
SSA = RSC +2S8F +ceil [ }

SS
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where

RSC is the number of sectors preceding the first FAT, i.e. the Reserved Sectors Count;

SF is the number of sectors in the FAT;

RDE is the number of Root Directory Entries;

SS is the number of bytes in the Data Field of a sector.

6.4 Files

© ISO/IEC

A file shall be Ln interchange file or a Sub-directory or a file not intended for interchange.

Each file shall

64.1 FileS

Each file shall
file. The order

The bytes in th
first byte of th
then through s
equal to the nyl

6.4.2 Rela

The Clust
Directory

For each ¢
the next ¢

For the la:
of the file.

6.4.3 Filele

The length of
interchange. If]
be ignored in 1

6.5

In addition to
the Data Ared
directory, or in

The number of

liccessive bytes of each successive cluster (if any) of the File Space. The humbering shall end with a n

The Cluster NTmbers of the clusters forming the File Space of a file shall betrecorded as a chain as follows:

|

Sub-diirectories

be identified by an entry in a Directory.

pace

be recorded in the Data Fields of the sectors of a set of clusters. This set shall be knowp as“the File Space
of the clusters within the set shall be specified by their FAT entries.

e File Space shall be numbered consecutively. The numbering shall start with I{ which shall be assigned
p first cluster of the File Space. The numbering shall continue through successive bytes of the first cluste

mber of bytes per cluster (i.e. SS &mult. SC) multiplied by the number6f clusters in the File Space.

n to clusters

er Number of the first cluster of the File Space shall berécorded in the Starting Cluster Number field
entry of the file.

luster of the File Space, except the last one, the corrésponding FAT entry shall contain the Cluster Num
ster of the File Space.

cluster of the File Space, the corresponding-FAT entry shall contain an entry indicating that it is the last

ngth

file shall be the number of consecutive bytes in the File Space, starting from the first byte, that are intend
this number is less than the-number of bytes in the File Space then any remaining bytes in the File Spac
hterchange.

of the FDGC‘Sub-directories shall contain Directory entries each of which identifies a file or anothes
dicates that it is not used.

entries in a Sub-directory shall be calculated as follows:

of the

to the
r, and
hmber

of the

ber of

luster

ed for
e shall

he Root Directdry in the System Area, additional Directories called Sub-directories may be recorded as files in

Sub-

.[1
p| —K x

32

where K is the

SC xS88

|

number of clusters allocated to the Sub-directory.

Each Sub-directory shall be identified by one entry called a Sub-directory Pointer Entry in another directory.

The Directory containing this Sub-directory Pointer Entry shall be called the Parent Directory of the Sub-directory. Each Sub-
directory shall have a Parent Pointer Entry which points back to its Parent Directory. Different Sub-directories may have the
same Parent Directory.

A hierarchical

relationship shall exist between the Root directory and all Sub-directories:
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ROOT
/ \
SUB 1 SUB 2
/ \
SUB 3

/

The hierarchy shall consist of a number of levels (level 0, level 1, ... ). The Root Directory shall be the one and only directory
at level O of the hierarchy.

Ifa Pa.rnt Directory is at level n of the hierarchy, its Sub-directories shall be at level (n + 1). The number off levels of the
hierarcly is limited only by a restriction on the length of the virtual path name which shall be calculated as follows.

— The length of the virtual path name shall be the sum of

—  the]length of the file name;

—  if there is a file name extension, the length of the file name extension, plus 1;
— thellength of the names of all relevant Sub-directories;

—  the|length of the name extensions of all relevant Sub-directories;

— thg number of relevant Sub-directories;

—  the number of name extensions of all relevant Sub-directories.

This sun shall not exceed 63.

7 Content of a file

The information in an interchange file shall be interpreted saccording to the relevant International Standards for the coded
represeptation of information.

Note - The identification of the standard to which the coding of the)information content of the file conforms is assumed to be the subject|of an agreement
between priginator and recipient of the file. This International Stanidard makes no general provision for recording that identification on thg FDC. However,
some selgcted standards may be identified in the Name Extension Field of the File Entry of a Directory, see 11.5.1.

8 Recording of descriptor fields

8.1 Numerical values in one-byte fields

A numgrical value in a one-byte.field shall be an 8-bit number recorded in binary notation.

8.2 Numerical values in two-byte fields

A numerical value ina two-byte field shall be a 16-bit number the hexadecimal representation (wx yz) of which shall be
recorddd as (yz wX),

Note - For examplejthe decimal number 72 has (00 48) as its hexadecimal representation and is recorded as (48 00).

8.3 Numerical values in four-byte fields

A numerical value in a four-byte field shall be a 32-bit number the hexadecimal representation (st uv wx yz) of which shall be
recorded as (yz wx uv st).

Note - For example, the decimal number 305 419 896 has (12 34 56 78) as its hexadecimal representation and is recorded as (78 56 34 12).

84 Pairs of 12-bit integers

A pair of 12-bit numbers the hexadecimal representations of which are (abc) and (def) shall be recorded as (bc fa de). This
method shall be used for 12-bit FAT entries.

Note - For example, the pair of 12-bit numbers with hexadecimal representations (123) and (456) is recorded as (23 61 45).

8.5 Character set and coding

Unless otherwise stated, the characters in the Descriptors shall be coded according to ISO 646 (see annex C).
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The 37 characters in the following positions of the International Reference Version are referred to as d-characters:

3/0 to 3/9
4/1 to 5/10
5/15

The 57 characters in the following positions of the International Reference Version are referred to as a-characters:

2/0 to 2/2
2/5 to 2/15
3/0 to 3/15
4/1 to 4/15
5/0 to 5/10
5/15

8.6 Justification of characters

In each field the content of which is specified by this International Standard to be d-characters, thé/d-Characters shall bg left-
justified and aily remaining positions on the right shall be set to (20).

9 FDC PDescriptor

The FDC Desdriptor describes the format of the disk and provides information about‘Other Descriptors in the System Afrea of
the FDC.

This Internatiopal Standard defines two types of FDC descriptors:

~  FDC Descriptor
— Extended FDC Descriptor

The Extended FDC Descriptor is a superset of the FDC Descriptor{®nly the Extended FDC Descriptor can treat a volumg with
more than 65 335 sectors, and it provides additional information to be used by the recipient system.

9.1 FDC Descriptor and Extended FDC Descripter layout

Table 3a - FDC Descriptor

BP Field Name Acronym Content
1to3 (reserved for system use) not specified
41011 Creating system Identifier a-characters
12 and 13 Sector size SS numerical value
14 Sectors per cluster SC numerical value
15 and 16 Reserved sector count RSC numerical value
17 Number of FATs FN Number 2
k8 and 19 Number of root-directory RDE numerical value

entries
20 and 21 Total sectors TS numerical value
22 Medium Identifier not specified
(FD) or (F9)
23 and 24 Sectors per FAT SF numerical value
25 and 26 Sectors per track SPT numerical value
27 and 28 Number of sides NOS numerical value
29 and 30 (Reserved for future (00)(00)
standardization)
3110512 {Reserved for system use) not specified

10


https://standardsiso.com/api/?name=3d41d82e95ee3cd7db5937fbccb54018

© ISO/IEC

9.2

9.2.1

This f]
nterc

9.2.2

Table 3b - Extended FDC Descriptor

ISO/MMEC 9293: 1994 (E)

BP Field Name Acronym Content
1to3 (reserved for system use) not specified
4to11 Creating system Identifier a-characters
12 and 13 Sector size SS numerical value
14 Sectors per cluster SC numerical value
15 and 16 Reserved sector count RSC numerical value
1/ Number o FATS N Number 2
18 and 19 Number of root-directory RDE numerical value

entries
20 and 21 Total sectors 75 numerical valte
if < 65536
0 if > 65535
22 Medium Identifier not specified
(FD)or (F9)
23 and 24 Sectors per FAT SF numerical value
25 and 26 Sectors per track SPT numerical value
27 and 28 Number of sides NOS numerical value
291032 (Reserved for system use) not specified
33to0 36 Total sectors s numerical value
if BP20& 21 =0
Not specified
otherwise
37 (Reserved for system use) not specified
38 Reserved (00)
39 Extended Boot Record 29)
Signature
401043 Volume ID*Number numerical value
44 t0 54 Volume Label d-characters
5510 62 File System Type d-characters
6310512 (Reserved for system use) not specified

nange.

This f

FDC Descriptor and Extended FDC Descriptor fields

Field reserved-for'system use (BP 1 to 3)

Creating System Identifier (BP 4 to 11)

ield shall be reserved for system use. Its content is not specified by this International Standard and shal

eld shall specify an identification for the system that has recorded the FDC Descriptor or the Extended FIJ

be ignored in

The characters in this field shall be a-characters.

9.2.3

Sector Size (BP 12 and 13)

This field shall specify the size of the Data Field of a sector.

It shall be recorded as a numerical value according to 8.2.

9.24

Sectors per Cluster (BP 14)

This field shall specify the number of sectors per cluster.

It shall be recorded as a numerical value according to 8.1.

C Descriptor.

11
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ed Sector Count (BP 15 and 16)

This field shall specify the number of sectors reserved for system use.

It shall be recorded as a numerical value according to 8.2.

9.2.,6 Number of FATs (BP 17)
This field shall specify the number 2.

It shall be recorded as a numerical value according to 8.1.

9.2.7 Root Dlrectory Entries (BP 18 and 19)

This field shall

It shall be recor

9.2.8 Total Srctors (BP 20 and 21)
|

This field shal
greater than 65
33 to 36; in this

It shall be recor

9.2.9 Medium Identifier (BP 22)

The content of ¢

Note - The reasons

9.2.10 Sectorgper FAT (BP 23 and 24)

This field shall

It shall be recor

9.2.11 Sectorg per Track (BP 25 and 26)

This field shall

It shall be recorfled as a numerical value according to 8.2.

9.2.12 Numbdr of Sides (BP 27 and 28)

This field shall
It shall be recor

9.2.13 Field re
This field shall

It shall contain

pecify the number of entries in the Root Directory.

led as a numerical value according to 8.2.

specify the number of sectors on the FDC (including defective sectors) if the totalnumber of sectors ik not
h35. Otherwise, this field shall be recorded as ZEROs, and the total number of secétors shall be recorded in BP
case the Extended FDC Descriptor shall be used.

led as a numerical value according to 8.2.

his field is not specified by this International Standard and shall.be ignored in interchange.

why this field is not specified are that the available values for this field areexhausted and the field is no more used.

pecify the number of sectors occupied by each occurrence of the FAT.

led as a numerical value according to 8.2.

pecify the number of sectors in each track.

pecify the number of recordable sides.

led as a numericalvalue according to 8.2.

eserved for future standardization (FDC Descriptor BP 29 and 30)

pe resepved for future standardization.

nty)ZEROs.

9.2.14 Field reserved for system use (Extended FDC Descriptor BP 29 to 32)

This field shall be reserved for system use.

Its content 1s no

t specified by this International Standard and shall be ignored in interchange.

9.2.15 Total Sectors (Extended FDC Descriptor; BP 33 to 36)

This field shall
as ZEROs.

specify the number of sectors on the FDC (including defective sectors) if the field in BP 20 and 21 is recorded

It shall be recorded as a 32-bit numerical value according to 8.3.

12
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9.2.16 Field reserved for system use (Extended FDC Descriptor BP 37)

This field shall be reserved for system use.

Its content is not specified by this International Standard and shall be ignored in interchange.

9.2.17 Field reserved for future standardization (Extended FDC Descriptor BP 38)

This field shall be reserved for future standardization.

It shall be recorded as ZEROs.

9.2.18 | Extended Boot Record Signature (Extended FDC Descriptor BP 39)

This figld shall be used to identify the descriptor type in the Extended FDC Descriptor when either BR.20 or{ BP 21 is not
recordgd as ZERO:s.

This figld shall be recorded as (29).

9.2.19 | Volume ID Number (Extended FDC Descriptor BP 40 to 43)

This figld shall specify the volume identification number. It may be used to identify-the/volume and to check {f the disk has
been clhanged.

It shall|be recorded as a numerical value according to 8.3.

9.2.20 | Volume Label (Extended FDC Descriptor BP 44 to 54)
This fi¢ld shall specify the volume label.

The chpracters in this field shall be d-characters. The label shall b&lleft-justified in the 11-byte field and any un{sed byte shall
be set o (20).

9.2.21 | File System Type (Extended FDC Descriptor-BP 55 to 62)
This figld shall specify the type of the file system.

This figld can be one of the sequences of chara¢ters specified in table 4.

Table 4 - Type of file systems

Content Meaning
FATI12 12-bit FAT
FATi16 16-bit FAT

be set {0,(20).

The chla(acters in this field shall be d-characters. The content shall be left-justified in the 8-byte field and any unysed byte shall

9.2.22 Field reserved for system use (FDC Descriptor BP 31 to 512; Extended FDC Descriptor BP 63 to 512)

This field shall be reserved for system use.

Its content is not specified by this International Standard and shall be ignored in interchange.

10 File Allocation Table
The first three (12-bit FAT case) or four (16-bit FAT case) bytes of the FAT shall be used as follows:

byte O shall contain the Format Identifier, bytes 1 and 2 (12-bit FAT case) or bytes 1, 2 and 3 (16-bit FAT case) shall each
contain (FF).

13
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The remaining bytes of the FAT shall contain FAT entries each of which shall indicate the status of the cluster associated with
it. FAT entries shall be numbered starting with 2.

10.1 Format Identifier

The content of this field is not specified by this International Standard and shall be ignored in interchange.
10.2  FAT entries

10-2.1 FAT en fry S1ze
The length of eqch FAT entry shall be 12 bits or 16 bits.

It shall be recordled as a numerical value according to 8.4 for 12-bit FAT entries, or according to 8.2 for 16-bit FAT entrie}.

10.2.2 Numbdr of FAT entries

The number of ¢ntries in the FAT shall be equal to the number of clusters.

10.2.3 FAT entry values
The values for HAT entries shall be:

Note - Upper entry |n the left column is for 12-bit FAT, lower entry is for 16-bit FAT.

(000) shall mean that{ the

(0000) corresponding cluster is not
in use and may, be ailocated
to any File Space.

(002) to MAX shall, ymean that the

(0002) to MAX cortesponding cluster is in
use; the entry value shall be
the cluster number of the
next cluster allocated in the
File Space. MAX shall be
the Maximum  Cluster
Number (see 10.2.4).

MAX+1 to (FF6) are reserved for future

MAX+1 to (FFF6) standardization and shall
not be used.

(FFT) shall mean that the

(FFFT) corresponding cluster

contains a defective sector.

Fd i 9 ¢ ANrS LR Iaall ot £l

\L I U} i \L PO Y } hyerasgy HIvailr aial v

(FFF8) to (FFFF) corresponding cluster is in
use and is the last cluster of

a File Space.

10.2.4 Maximum Cluster Number (MAX)

The value for Maximum Cluster Number shall be calculated as follows:

(TS —SsA
MAX =ip | ——— |+1

sC

14
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where
TS is the total number of sectors on the medium;
SSA is the number of sectors in the System Area;

SC 1s the naumber of sectors per cluster.

10.3 Number of sectors in each FAT

from:

2
TS — RSC — SF —ceil 32RDE

ip Jx12
SF = geil { :ES 1

where
TS is the total number of sectors on the medium;
SC is the number of sectors per clusters;

SS is the sector data field size;

RSC j the Reserved Sector Count;

RDE i3 the number of entries in the Root Directory.

10.4 Recorded form of the FAT

The regorded form of the FAT shall be a sequence of 3-byte fields. The first field shall contain the Format Identifier followed
by two|(FF) bytes. Successive 3-byte fields shall contain cénsecutive pairs of FAT entries (FAT entries with number n and n +
1, whefe n is even, form a pair). Each pair of FAT entries shall be recorded according to 8.4.

A pair pf FAT entries may be split between succegsive sectors of the FAT. Bytes at the end of the Data Field of the last FAT
sector which are not used for FAT entries shall\be-ignored in interchange.

11 File directories

11.1 Characteristics

A Directory is a Descriptor_that Shall contain a set of consecutive 32-byte Directory entries each of which identifies a file, a
Volumg Label, another Ditegtory or 1s unused.

There fre two types of Directories: Root Directory and Sub-directory. Directory entries shall be recorded starting with the first
byte off the space in ‘Which the Directory is recorded.

11.2 | Diréctory entry types

A Diregtory entry shall have one of two states: used or unused.

Used Directory entries shall contain descriptive information about the files recorded on the FDC for example file name,
attributes, data and time of creation, location and length. There are five types of used entries:

— File Entry

—  Volume Label Entry

—  Sub-directory Pointer Entry

—  Sub-directory Identifier Entry

—  Sub-directory Parent Pointer Entry

There are two types of unused entries:

— Not-currently-in-use Entry
— Never-used Entry

15
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11.3  General definition of Directory Entry fields

11.3.1 Name

Table 5 - Directory Structure

© ISO/IEC

BP Field name Content

1to8 Name depend on entry type
S-to+ Name-Extenston d-charaeters
12 Attributes eight bits
13to 22 Reserved Field all (00) or (FF)
23 and 24 Time Recorded numerical value
25 and 26 Date Recorded numerical value
27 and 28 Starting Cluster Number numerical value
29 t0 32 File Length numerical value
BP1to8)

The content and the interpretation of this field shall depend on the entry type.

11.3.2 Name

[Extension (BP 9 to 11)

The interpretatibn of this field shall depend on the entry type. The content of this field shall be d-characters.

11.3.3 Attributes (BP 12)

The bits of this

11.3.3.1Bits 1

field shall be numbered from 1 for the most sigiificant bit to 8 for the least significant bit.

and 2

These bits shall be reserved for system use and shall be ignored in interchange.

11.3.3.2 Archiye Bit (bit 3)
This bit shall specify whether a copy of'the file exists.

ZERO shall mjean that a copy of the,file exists on this or another medium;

ONE shall megn that a copy Of-the file need not exist.

11.3.3.3 Sub-directory Entry Bit (bit 4)

This bit shall s

pecify Whether the entry is a Sub-directory entry.

ZERO shall meaw'that the entrv is not a Sub-directory entry:

ONE shall mean that the entry is a Sub-directory entry.

11.3.3.4 Volume Label Bit (bit 5)

This bit shall s

pecify whether the entry is a Volume Label entry.

ZERO shall mean that the entry is not a Volume Label entry;

ONE shall mean that the entry is a Volume Label entry.

11.3.3.5 Bits 6 and 7
These bits shall be set to ZERO for interchange files.

16
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If either bit is set to ONE, the file shall be ignored in interchange.

11.33
This b

.6 Read-only Bit (bit 8)
it shall specify whether the file may be modified by the recipient.

ZERO shall mean that the file may be modified by the recipient;

ONE

shall mean that the file shall not be modified by the recipient.

This atgribute-shall-net-apply-to-otherthan-Hile-Entrics

11.34

The content of this field shall depend on the entry type (see 11.4 to 11.10).

11.3.5

Reserved Field (BP 13 to 22)

Time Recorded (BP 23 and 24)

This fikld shall contain a 16-bit integer representing a time. The time shall be expressed in terms of hour (0 to 23), minute (0 to

59), and second (0 to 59). The value of this integer shall be computed by the formula:
(2044 x hour) + (32 x minute) + ip (second / 2}

The vdlue shall be recorded as a numerical value according to 8.2.

11.3.6| Date Recorded (BP 25 and 26)

This fikld shall contain a 16-bit integer representing a date. The date shall be expressed in terms of year (1980 tq 2107), month

(1 to 1R), and day (1 to 31). The value of this integer shall be computed by the formula:
[(Yedr - 1980) x 512] + (Month x 32) + Day

The vdlue shall be recorded as a numerical value according:to 8.2.

If the

11.3.7| Starting Cluster Number (BP 27 and 28)
The c@ntent of this field shall depend on the\entry type.

This field shall be recorded as a numerical value according to 8.2.

11.3.8 File Length (BP 29 to 32)

The ¢

This fleid shall be recorded)as a numerical value according to 8.3.

11.4
A Dirt
the fir]

alue is 0, it shall mean that the date is not specified.

ntent of this field shall. depend on the entry type.

File Entry

bctory entry/shall be a File Entry if both the Volume Label and the Sub-directory Attributes bits are set tp ZERO and if
Kt byte of the Name field contains a d-character.

A Fildg

Efiry may appear in an entry position of any Directory, other than the first or second entry in any Sub-dlirectory. Each

File Entry of a Directory shall contain a File Name (Name concatenated with Name Extension) that shall not be duplicated
within that Directory.

11.4.1 Name (BP 1to 8)
This field shall specify the name of the file. The content of this field shall be a left-justified string of d-characters. Any unused

bytes

shall be set to (20).

11.4.2 Name Extension (BP 9 to 11)

This field shall specify a name extension to the name of the file. It shall be recorded according to 11.3.2.

11.4.3 Attributes (BP 12)
The Volume Label Bit and the Sub-directory Bit shall be set to ZERO. Other bits shall be interpreted according to 11.3.3.
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11.4.4 Reserved Field (BP 13 to 22)
All bytes shall be set to (00).

11.4.5 Time Recorded (BP 23 and 24)
This field shall specify the time at which the file was recorded. It shall be recorded according to 11.3.5.

11.4.6 Date Recorded (BP 25 and 26)
This field shall specifythe-date-on-which

11.4.7 Starting Cluster Number (BP 27 and 28)
This field shall §pecify the Cluster Number of the first cluster allocated to the file. It shall be recorded according)fo. 8.2.

11.4.8 File Length (BP 29 to 32)

This field shall gpecify the length of the file in bytes. It shall be recorded according to 8.3.

11.5  Volumg¢ Label Entry

A Volume Labe] Entry is optional. If present it may appear in any Directory position in the Roet Directory.
A Directory enfry shall be a Volume Label Entry if the Volume Label Attribute Bit is set to ONE and the Sub-diregtory
Attribute Bit is det to ZERO.

11.5.1 Name 4nd Name Extension (BP 1 to 11)

The Name and the Name Extension fields are treated as one single 11-chdracter Volume Name. The characters shall be d-
characters. The hame shall be left-justified in the 11-byte field and any uniised byte shall be set to (20).

The Volume Name does not participate in the identification of-inferchange files except as agreed upon by originatoy and

recipient.

11.5.2 Attributes (BP 12)
The Volume Label Attribute Bit shall be set to ONE. Allyother Attribute bits shall be set to ZERO.

11.5.3 Reserved Field (BP 13 to 22)
All bytes shall be set to (00).

11.5.4 Time Recorded (BP 23 and 24)
This field shall|specify the timesat-which the Volume Label Entry was recorded. This time shall be recorded accordipg to
11.3.5.
11.5.5 Date Rpcorded (BP 25 and 26)

This field shall [specify the date on which the Volume Label Entry was recorded. This time shall be recorded accordifg to
11.3.6.

11.5.6 Starting Cluster Number (BP 27 and 28)

The content of this field is not specified by this International Standard, it shall be ignored in interchange.

11.5.7 File Length (BP 29 to 32)

The content of this field is not specified by this International Standard, it shall be ignored in interchange.

11.6  Sub-directory Pointer Entry

A Directory entry shall be a Sub-directory Pointer Entry if the Sub-directory Attribute Bit is set to ONE and the first byte of
the Name field contains a d-character. Sub-directory Pointer Entries are optional. If present a Sub-directory Pointer Entry may
appear in any entry position of its Parent Directory, other than in the first or second entry.

18
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Within a Directory, each Sub-directory Pointer Entry shall have a unique concatenated Name and Name Extension field.

11.6.1

Name (BP 1to 8)

This field shall specify the name of the Sub-directory. The content of this field shall be a left-justified string of d-characters.
Any unused bytes shall be set to (20).

11.6.2

Name Extension (BP 9 to 11)

This field shall specify a name extension to the name of the Sub-directory. It shall be recorded according to 11.3.2.

11.6.3

The Sy

11.6.4

All bytes shall be set to (00).

11.6.5

This fi
11.3.5,

11.6.6

This fj
11.3.6,

11.6.7
This fi

value dccording to 8.2.

11.6.8

The content of this field is not specified by this International Standard, it shall be ignored in interchange.

11.7

A Directory entry shall be a Sub-directory Identifier Entry if it occurs as the first entry in a Sub-directory; if the
Attriby

are set

A Sub

A Sub

11.7.1

Attributes (BP 12)

Reserved Field (BP 13 to 22)

Time Recorded (BP 23 and 24)

Date Recorded (BP 25 and 26)

Starting Cluster Number (BP 27 and 28)
eld shall specify the Cluster Number of the first cluster allocated to the Sub-directory. It shall be recorded

File Length (BP 29 to 32)

Sub-directory Identifier Entry

to (20).

directory Identifier Entry shall not appear in the Root Directory.

Name (BP 1 to 8)

b-directory Attribute Bit shall be set to ONE. The Volume Label Bit shall be set to ZERO. Other Attribute bits shall be
interpreted according to 11.3.3.

eld shall specify the time at which the Sub-directory Pointer Entry was recorded. It shall be recorded according to

eld shall specify the date on which the Sub-directory Pointér-Entry was recorded. It shall be recorded according to

hs a numerical

Sub-directory

te Bit is set to ONE,.ifthe first byte of the Name field is set to (2E) and if the remaining seven bytes of the Name field

directory Ideftifier Entry identifies a file as a Sub-directory. Sub-directories are optional, if present, thely shall have a
Sub-directory Identifier Entry as their first Directory entry.

The first byte of this field shall be set to (2E), the remaining seven bytes shall be set to (20).

11.7.2

Name Extension (BP 9 to 11)

All bytes shall be set to (20).

11.7.3

Attributes (BP 12)

The Sub-directory Attribute Bit shall be set to ONE. The Volume Label Bit shall be set to ZERO. The value of the other
Attribute bits shall be ignored in interchange.

11.7.4

Reserved Field (BP 13 to 22)

All bytes shall be set to (00).

19
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11.7.5 Time Recorded (BP 23 and 24)

This field shall specify the time at which the Sub-directory Identifier Entry was recorded. It shall be recorded according to
1i.3.5.

11.7.6 Date Recorded (BP 25 and 26)

This field shall specify the date on which the Sub-directory Identifier Entry was recorded. It shall be recorded according to
i1.3.6.

11.7.7 Starting Cluster Number (BP 27 and 28)
This field shall ppecify the Cluster Number of the first cluster allocated to the Sub-directory. It shall be recorded as@unumgrical
value according| to 8.2.

11.7.8 File Leangth (BP 29 to 32)

The content of this field is not specified by this International Standard, it shall be ignored in interchange.

11.8  Sub-directory Parent Pointer Entry

A Directory entry shall be a Sub-directory Parent Pointer Entry if it occurs as the second entry/in a Sub-directory, if the|Sub-
directory Attribpite Bit is set to ONE, if the first two bytes of the Name field are set to (2E)-and if the remaining six bytes ¢f the
Name field are pet to (20).

A Sub-directory Parent Pointer Entry shall specify the location of the directory which contains a Sub-directory Pointer Entry
which points tq the associated Sub-directory. Sub-directories are optional, if present, they shall have a Sub-directory Harent
Pointer Entry a§ their second Directory entry.

A Sub-directory Parent Pointer Entry shall not appear in the Root Directory.

11.8.1 Name (BP1t0 8)
The first two bytes of this field shall be set to (2E), the remainifig six bytes shall be set to (20).

11.8.2 Name Extension (BP 9 to 11)
All bytes shall be set to (20).

11.8.3 Attributes (BP 12)
The Sub-directpry Attribute Bit shall be set‘to ONE. The Volume Label Bit shall be set to ZERO. The value of the [other
Attribute bits shall be ignored in interchange.

11.8.4 Reserved Field (BP 1340,22)
All bytes shall be set to (00).

11.8.5 Time Recorded<(BP 23 and 24)

This field shall [speCify the time at which the Sub-directory Parent Pointer Entry was recorded. It shall be recorded accord|ng to
11.3.5.

11.8.6 Date Recorded (BP 25 and 26)

This field shall specify the date on which the Sub-directory Parent Pointer Entry was recorded. It shall be recorded according
to 11.3.6.

11.8.7 Starting Cluster Number (BP 27 and 28)
This field shall specify the Cluster Number of the first cluster of the Parent Directory.

If the Parent Directory is a Sub-directory, the Cluster Number of the first cluster allocated to it shall be recorded according to
8.2.

If the Parent Directory is the Root Directory, then the value (0000) shall be recorded.
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File Length (BP 29 to 32)

The content of this field is not specified by this International Standard, it shall be ignored in interchange.

11.9

Not-currently-used Entry

A Directory entry shall be a Not-currently-used Entry if the first byte is set to (E5). A Not-currently-used Entry indicates
available Directory space which can subsequently be used to record other entries.

A Not-currently-used Entry shall not appear as the first or second entry in a Sub-directory.

11.9.1
The fir

Standand and shall be ignored in interchange.

11.9.2

The values of bytes 9 to 32 are not specified by this International Standard and shall be ignored.ih interchange.

11.10
A Direq

space which has not been used before, and which can subsequently be used to recérd other entries.

A Nevgr-used Entry shall not appear as the first or second entry in any, Sub-directory. Never-used Entries sha
before gny other type of Directory entry, i.e. all Never-used Entries shall appear at the end of a Directory.

11.10.1

The firgt byte of this field shall be set to (00). The values of the remaining bytes are not specified by this
Standard and shall be ignored in interchange.

11.10.2

The coy

Name Field (BP 1 to 8)

t byte of this field shall be set to (E5). The values of the remaining bytes are not specified ;by)this|International

Remaining bytes (BP 9 to 32)

Never-used Entry

tory entry shall be a Never-used Entry if the first byte is set to (00). A Never-used Entry indicates availdble Directory

Name Field (BP 1 to 8)

Remaining bytes (BP 9 to 32)

tent of the remaining bytes 9 to 32 is not specified by this International Standard and shall be ignored in ipterchange.

111 not appear

International

21


https://standardsiso.com/api/?name=3d41d82e95ee3cd7db5937fbccb54018

ISO/TEC 9293: 1994 (E)

Section 3 - Requirements for systems

12 Requirements for the description of systems

© ISO/IEC

Clauses 13 and 14 of this International Standard specify that certain information shall be communicated between a user and an
implementation.

An information processing system that conforms to this International Standard shall be the subject of a description which
identifies the means by which the user may supply such information, or may obtain it when it is made available, as specified in

these clauses.

13 Requirements for an originating system

13.1 Gener

The implemen

Standard.

13.2  Files

The implementation shall obtain from the user the information that constitutes the interchange files to be recorded.
13.3  Descriptors

13.3.1 The injplementation shall allow the user to supply the information that'is to be recorded in each of the Desc
fields ljsted below, and shall supply the information for a field if the user does not supply it.

13.3.2 The injplementation shall allow the user to supply the information that is to be recorded in each of the Desc]
fields ljsted below, and need not recordia\Volume Label Entry if the user does not supply the information.

22

Etion in an originating system shall be capable of recording an FDC that conforms, to this Internat

- Name File Entry BP 1 to 8
- Name Extension File:Entry BP9 to 11
- Read-only Bit File Entry BP 12 (bit 8)

- Name Volume Label Entry BP 1
to §

- Name Extension Volume Label Entry BP 9
to 11

ional

Fiptor

riptor
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13.3.3 If the implementation allows the user to supply the information that is to be recorded in any of the Descriptor fields
listed below, then the implementation shall record such information as supplied by the user, and shall record such
information as supplied by the user, and shall supply the information if the user does not supply it.

- Time Recorded Volume Label Entry BP
23 and 24

- Date Recorded Volume Label Entry BP
25 and 26

- Time Recorded File Entry BP 23 and 24

- Date Recorded File Entry BP 25 and 26

- Time Recorded Sub-directory Pointer
Entry BP 23 and 24

- Date Recorded Sub-directory Pointer
Entry BP 25 and 26

- Time Recorded Sub-directory Parent
Pointer Entry BP 23 and
24

- Date Recorded Sub-directory Parent
Pointer Entry BP 25 and
26

- Time Recorded Sub-directory™/ Identifier
Entry BP'23"and 24

- Date Recorded Sub-directory  Identifier

Entry,BP 25 and 26

14 Requirements for a receiving system

14.1 General

The implementation in a receiving system shall'be capable of reading all interchange files from an FDC that comforms to this
Internafional Standard.

14.2 | Files

The implementation shall make/avalable to the user the information that constitutes the interchange files of the vplume.

14.3 | Descriptors

14.3.1 | The implemerntation shall allow the user to supply information sufficient to enable the implementation| to locate the
files required by the user, and locate the FDCs on which these files are recorded.

14.3.2 | The 1mplementation shall make available to the user the information that is recorded in each of the Degcriptor fields
listed below.

- Name Volume Label Entry BP 1
to 8

- Name Extension Volume Label Entry BP 9
to 11

- Name File Entry BP 1 to 8

- Name Extension File Entry BP9 1o 11

- Read-only Bit File Entry BP 12 (bit 8)
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14.3.3 The implementation shall not be required to make available to the user the information that is recorded in each of the
Descriptor fields below.

- Time Recorded Volume Label Entry BP
23 and 24

- Date Recorded Volume Label Entry BP
25 and 26

- Time Recorded File Entry BP 23 and 24

- Date Recorded File Entry BP 25 and 26

- Time Recorded Sub-directory Pointer
Entry BP 23 and 24

- Date Recorded Sub-directory Pointer
Entry BP 25 and 26

- Time Recorded Sub-directory Parent
Pointer Entry BP 23 and
24

- Date Recorded Sub-directory Parent
Pointer Entry BP 25 and
26

- Time Recorded Sub-directory  Identifier
Entry BP 23 and 24

- Date Recorded Sub-directory  JIdentifier

Entry BP 25 and 26
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Section 4 - Record structure

15 Record structure

15.1 General

Section 4 of this International Standard specifies a record structure for use within files that are recorded on an FDC
conforming to section 2 of this International Standard.

This record st e may be ed in the inn Or-outp data streams of an annlication program hen h-da

: On-Progrs en-such-data streams are
requirefl to be organized as a set of records. The use of this record structure may require additional user-supglied program
statemdnts in an application expressed in a programming language. Alternatively, utility programs may have-to jbe developed
to trangform between these record structures and those supported by the originating or receiving system,

15.2 Records

15.2.1 | Characteristics
A recold shall be a sequence of bytes consisting of the coded representation of a part of the\information in a file.
The lerlgth of a record shall be the number of bytes in the record.

A recoyd shall either be a fixed-length record, or a variable-length record, or a segmented record.

15.2.2 | Measured Data Units
A Measured Data Unit (MDU) shall contain either a fixed-length record, or a variable-length record or a record s¢gment.

Each MDU shall be recorded in successive bytes of the File Space The first or only MDU shall begin at the figst byte of the
File Sppce. Each successive MDU shall begin at the byte in the File Space immediately following the last byte ofthe preceding
MDU.
15.2.3 | Fixed-length records

A fixed-length record shall be a record contained-itr a file that is assigned to contain records all of which must have the same
length.|The format of the records in the file shall'be fixed-length format.

A fixed-length record shall be contained in an MDU that consists only of that record.

The mipimum assigned length of a fixed-length record shall be 1.

15.2.4 | Variable-length records

A varigble-length record shall'be a record contained in a file that is assigned to contain records that may have different lengths.
The format of the records in the file shall be variable-length format.

A varigble-length récord shall be contained in an MDU. The MDU shall consist of a Record Control Word (RQW), followed
immedjately by-th¢’ variable-length record. The RCW shall consist of four characters which shall be coded accprding to ISO
646 anfl shallexpress the sum of the lengths of the record and of the RCW as a four-digit decimal number.

A maxjimium record length shall be assigned for a file. The length of any record in the file shall not exceed t}ris value. The
assigned maxinum record lengih shall not be U and shall not exceed 9 995.

The minimum length of a variable-length record shall be 0.

15.2.5 Segmented records

A segmented record shall be a record contained in a file that is assigned to contain records that may have different lengths and
that may be recorded entirely in one MDU or over more than one MDU. The format of the records in the file shall be
segmented format.

That part of a segmented record that is recorded in one MDU is a record segment.

Successive segments of the same record within the same file shall be recorded in successive MDUs.
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Different segments of the same record shall only be recorded on different FDCs if one of the segments is contained within the
last MDU recorded in a File Space on one FDC, and the next segment of the record is contained within the first MDU recorded

in a File Space

on another FDC.

A maximum record length shall be assigned for a file. The length of any record in the file shall not exceed this value. The
assigned maximum record length shall not be 0.

Note - The assigned maximum record length is unbounded in that this International Standard specifies no limit to the number of record segments in a record.

A record segment shall be contained in an MDU. The MDU shall consist of a Segment Control Word (SCW), followed

immediately by

The first chara
following meat

The last four g
SCw.

The maximum|

The minimum

153  Attriy
The following

the forma

the record

the maxini

Note - The attribufes of a record-structured fil¢ are assumed to be the subject of an agreement between originator and recipient of the FDC on which)

is recorded.

154

154.1 Origi

The implemen

length of a record segment shall be 0.

information shall be regarded as a set ©fjattributes of a record-structured file:

Requ]:'ements for 'systems implementing section 4

fationshall obtain from the user the length of each record of the file.

cter of the SCW is called the Segment Indicator. This character shall have one of the values 0, 1, 2 o 3w
hing:

0 shall mean that the record begins and ends in
this record segment.

1 shall mean that the record begins but does
not end in this record segment.

2 shall mean that record neither begins nor
ends in this record segment.

3 shall mean that the record ends but does’dot

begin in this record segment.
haracters of the SCW shall express as a decimal number the sum of the lengths of the record segment a

length of a record segment shall be 9 994.

utes of record-structured files

of the records in the file;
length, if the format of the recerds is fixed-length;

um record length, if the foymat of the records is either variable-length or segmented.

atingsystems

bl ol L i eV al s ¥4 1 11 - f el 1 b L 1 1 1.1 1 3 1. TG Fa e
LIILLUTUSUVE HICHT TS TV HIIAIT TUI U UT TTVE T aUTCTS - WITITIT ST 0T COUTU aCTOTUIE 10 TSUTTEU

646.
th the

hd the

the file

If the records of a file are segmented records the implementation may impose a limit on the maximum record length.

15.4.2 Receiving systems

The implementation shall make available to the user the length of each record in the file.

If the records are segmented records the implementation may impose a limit on the length of a record in the file.

The implementation is not required to make available to the user any byte beyond the first n bytes of the record, where n is the

value of the imy

26

posed limit.


https://standardsiso.com/api/?name=3d41d82e95ee3cd7db5937fbccb54018

© ISO/NEC ISO/TIEC 9293: 1994 (E)

Annex A

(normative)

Parameter values for other FDC formats

If Interhational Standards become available in the future for other types of FDC not shown in annex B, the réquirpments of this

International Standard may be applied, as specified in this annex, to such types of FDC.

For ea¢h such type of FDC it is a prerequisite that the FDC can be described in terms of the paramieters in|6.1.1. of this

International Standard.

The values of the Volume Structure Parameters (see 6.1.5), shall be derived as follows.

Al

The value of this parameter shall be chosen by the implementation that records the, FRE€ Descriptor.

A2

The value of this parameter shall be at least 1.

A3

The value of this parameter shall be given by the formula in 10.3,

A4

Sectors per Cluster

Reserved Sector Count

Sectors per FAT

Roet Directory Entries

The implementation that records the FDC Descriptor shall select the number of sectors to be allocated to the Rpot Directory.

The number RDE of Root Directory Entries is then given by the formula:

RDH = ip

(Number of sectors in Root Directory)xSS

32
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(informative)
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Parameter values for FDCs conforming to an International Standard for data interchange

B.1 Parameters defined in the Data Interchange
Standand

Interpational Standard I1SO 7487 ISO 8373 I1SO 8630 1ISO-8860
Description
Digmeter 130 mm 130 mm 130 mm 90 mm
Physical recording density 7958 ftprad | 7 958 ftprad | 13 262 7 958 ftprad
ftprad
DC Harameters
Nufnber of Tracks (NOT) 40 80 80 80
Nupnber of Sides (NOS) 2 2 2 2
Seqtors per Track (SPT) 9 9 15 9
Sedtor Data Field (SS) 512 512 512 512
Total Number of Sectors (TS) 720 1440 2 400 1440
B.2 Parjameters Defined by this International
Standand
Volume Structure Parameters
Sectqrs per Cluster (SC) 2 2 1 2
Resefved Sector Count (RSC) 1 1 1 1
Sectgrs per FAT (SF) 2 3 7 3
Root|Directory Entries (RDE) M2 176 224 112
B.3 Variables calculated from the above
parameters
MedJum map summary
- Track, Side, Sector Number
Systgm Area begins 00; 0,1 00; 0,1 00; 0,1 00; 0,1
FDLC Descriptor 00; 0,1 00; 0,1 00; 0,1 00; 0,1
1st|FAT 00; 0,2 00; 0,2 00; 0,2 00; 0,2
2nd FAT 00; 0,4 00; 0,5 00; 0,9 00; 0,5
Ropt Directory 00; 0,6 00; 0,8 00; 1,1 00; 0,8
Data|Area begins 00; 1,4 01; 0,1 00; 1,15 00; 1,6
Root|Directory(Sectors 7 i1 14 7
Sectqrs per System Area (SSA) 12 18 29 14
Maximum Cluster Number (MAX) 355 712 2372 714
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Parameter values for FDCs conforming to an International Standard for data interchange (cont'd)

B.1 Parameters defined in an ISO Data
Interchange Standard

International Standard ISO 9529 ISO/MEC 10994 | ISO/IEC 13422
Description
Diameter 90 mm 90 mm 90 mm
Physicat recording density 15916 31831 33157
ftprad ftprad ftprad
DC Parameters
Number of Tracks (NOT) 80 80 255
Number of Sides (NOS) 2 2 2
Sectors per Track (SPT) 18 36 39
Sector Data Field (SS) 512 512 512
Total Number of Sectors (TS) 2 880 5 760 19890
B.2 Parameters Defined by this International
Standard
Volume Structure Parameters
Sectors per Cluster (SC) 1 2 2
Reserved Sector Count (RSC) 1 1 1
Sectors per FAT (SF) 14 14
Root Directory Entries (RDE) 224 224
B.3 Variables calculated from the above
parameters
Medium map summary
- Track, Side, Sector Number
System Area begins 00; 0,1 00; 0,1 00; 0,1
FDC Descriptor 00; 0,1 00; 0,1 00; 0,1
1st FAT 00; 0,2 00; 0,2 00; 0,1
2nd FAT 00; 0,16 00; 0,16
Root Directory 00; 1,12 00; 0,30
Data Area begins 00;2,8 00; 1,8
Root Directory Sectors 14 14
Sectors per System-Area(SSA) 33 33
Maximum Clustér, Number (MAX) 2 848 2 864
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Parameter values for ODCs conforming to an International Standard for data interchange (cont'd)

B.1 Parameters defined in an ISO
Data Interchange Standard
International Standard ISO/IEC 9171 ISO/TEC 10089
Description
Diameter 130 mm 130 mm 130 mm 130 mm
Format A¥* Format B¥* Format A¥* Format B¥¥|
DC Parampeters
Number of Tracks (NOT) 18 744* 19980* 18 744% 19980*
Number of Sides (NOS) 2 2 2 2
Sectorg per Track (SPT) 17 31 32 17 31 32
Sector Pata Field (SS) 1024 512 512 1024 512 512
Total Number of Sectors (TS) 637 296 1162128 | 1278720 637 296 11620128 | 1278 720
* This vhlue is the number of logical tracks, i.e. the number of tracks, available for the@ecording of user data in th¢ User

Zone, fecognized by the system.

*x Format A: Continuous Composite Servo
Formaf B: Sample Servo

B.1 Paranjeters defined in an 1ISO
Data Interghange Standard

International Standard ISO/IEC 10090 ISO/TEC 13963
Descript{fon
Diameter 90 mm 90 mm

DC Parameters

Numbgr of Tracks (NOT) 9.994* 17 930*/17 928* (embossed)
Numbdgr of Sides (NOS) 1 1
Sectors per Track (SPT) 25 25
Sector|Data Field (SS) 512 512
Total Nymber of Sectors (TS) 249 850 448 250/448 200 (embossed)
* This value is the number of logical tracks, i.e. the number of tracks, available for the recording of user data in the User

Zone, [recognized by the system.
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Parameter values for ODCs conforming to an International Standard for data interchange (cont'd)

B.1 Parameters defined in an ISO
Data Interchange Standard

International Standard

ISO/IEC 11560

ISO/IEC 13481

Description
Diameter 130 mm 130 mm

IPC Parameters
Number of Tracks (NOT) 18 744% 20 009* 20 Qi0*
Number of Sides (NOS) 2 2 2
Sectors per Track (SPT) 17 31 17-33 31-90
Sector Data Field (SS) 1024 512 1024 512

Total Number of Sectors (TS) 637 296 1162128 1 000 450 1 820910

Zone, recognized by the system.

This value is the number of logical tracks, i.e. the number of tracks, available for the recording of user djta in the User

B.1 Parameters defined in an ISO
Data Interchange Standard

International Standard

ISONMEC 13549

ISO/IEC 13842

IDescription
Diameter 130 mm 130 mm
IDC Parameters
Number of Tracks (NOT) 37 594* 58 724* 55 154
Number of Sides (NOS) 2 2 2 2
Sectors per Track (SPT) Vi 31 17 31
Sector Data Field (SS) 1024 512 1024 512
Total Number of Sectors (TS) 1278 196 2 330 828 1996 616 3456 748

Zone, recognized(by the system.

This value is the nunmiber of logical tracks, i.e. the number of tracks, available for the recording of user data in the User
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